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Introduction

This book is the fourth edition of a guidebook for U.S. EPA
project managers, inspectors, and others to help them view a project
site from a multimedia perspective and to recogiiize potential
emergency or removal conditions that may not be o. ious. It is
essential that "he project manager or inspector question everything at a
project site in terms of the imminent threat posed to human health and
the environment. '

According to the National Oil and Hazardous Substances
Pollution Contingency Plan, 40 CFR Part 300.420 (b) and (c), among
the goals of a rem=sdial preliminary assessment and of a site
investigation are to determine if there is any potential need for removal
action, and, if the assessment or investigation indicates that a removal
action is warranted, to initiate a removal site evaluation pursuant to 40
CFR Part 300.410. Removal actions are warranted in unstable or
pote «(ially unstable situations that pose immediate threats to public
healt: and the environment. Examples of such threats are weathered,
leaking drums; potentially explosive substances; damaged buildings or
other structures with a high potential for causing hazardc 's substances
to be released from containment; and so forth. The purpose of this
book is to help Remedial Project Managers understand uie processes
involved in a removal site evaluation and recognize the potenuial
sources of immediate hazards at various types of sites. Such
recognition 1s important not only to fulfill the mandates of the NCP,
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but also to maintain maximum site safety and security during remedial
actions.

Many sites, such as those being evaluated for the National Priorities
List (NPL), are examined first by the Site Assessment Program, not by
the Removal Program, so it 1s impor:ant that these sites be examined
in light of their potential for causing imminent threats. Other sites
undergo emergency removal actions by the Removal Branch first and
then are transferred to other programs for additional action. During the
subsequent transition period, conditions that were stable at the end of
the removal response may have deteriorated so that an imminent threat
is posed to the public or to the environment. Remedial sites are of
concern because the remedial process can lake years, during which
weathering and wearing of storage and containment facilities can occur.
The NPL Site Cenification process requires the periodic evaluation of
remedial sites. These evaluations should include an assessment of the
need for a removal action. '

A companion to this guide is the Disposal Handbook: A Guide io
Evaluating Hazardous Waste at a Superfund Site for Disposal, which is
designed for use once a removal action has been determined to be
necessary. The Disposal Handbook takes a quantitative approach ro
evaluating known threats at a hazardous waste site, whereas the Hazard
Evaluation Handbook take, a qualitative approach to determining
whether a threat ex...s and, if so, the nature of the threat.

This book i1s meant only as a guic to the possible sources of harm
presented by various types of sites; 1t 1s not an exhaustive study.
Instead, the purpose of the boos 1s 1~ 2ncourage project managers and
others to examine a site from several different perspectives in
evaluating potential hazards.
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Safety

Certain safety precautions should be considered before entering

any area that is suspected to be contaminated with hazardous
substances. EPA’s Standard Operating Safety Guides, November 1984
as well as the specific site health and safety plan should e followed to0
prevent short-term exposure and injury and the long-' m effects of
multiple short-term exposures.

Review background information about the facility prior to
making a site visit. A background search may provide such
useful information as the names of any process chemicals used
at the facility, contact names, and site-specific hazards and may
assist field personnel conducting the assessment.

Draft a site health and safety plan to address all chemical,
physical, biological, and radioactive hazards assc_.ated with the
site. Modifications to the safety plan can be made as additional
information is collected.

Conduct an initial survey of the site from a safe distance away
to determine if there are any visible hazards that should be
addressed or avoided when entering the sit~. If the
contaminants are known, it is possible to gather information
from the numerous reference sources available, | .or 1o going
on the site.
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When making a: entry imnto a site where the materials are
un.nown, high levels of protection (Level B or higher) are
recommended until sufficient data has been collected :o
determine that lower levels of protection are sufficient. During
the assessment, the entry team will use direct air monitoring
equipment to check for radiation, combustible gases, and
volatile organic and 1norganic vapors. Multimedia (air, water,
and -.oil) samples should also be collected to determine actual
concentrations of the contaminants on site.

Based on the 1nitial survey, select the proper tvpe of personal
protective equipment to safely perform tasks required for
further site assessment. Personai protection may include u
self-contained breathing apparatus (SCBA) or air-purifying
respirator -(APR), chemical protective coveralls, chemical-
resistant gloves and boots, a hard hat, and safety goggles.
The purpose of the protective equipment is {0 minimize the
rs. f exposure to hazardous substances through inhalation,
ingestion, or skin contact.

Personnel working on site must have completed a minimum
level of OSHA-required training per 29 CFR 1910.120.

Ensure _ .t ali persons entering the site read and understand
the site health and safetr pian in order to limit the numbe. of
injuries. As new threais are encountered and the site work
plai. 1s revised, t..e .ierv plan must be amended to reflect
the: changes.

Determune if a confined space permit is required.



Sources of Information

Questions about the hazards posed by a site cnd whether a
removal response is appropriate can be answered by tt EPA Region
Il Superfund Removal Branch. Call the followi g people for
information:

Regional Response Center - (215) 566-3255

An On-Scene Coordinator from the Superfund Removal Branch is on
duty outside of normal working hours and can be reached through the
Regional Response Center to answer questions.

Charles Kleeman, Section Chief - (215) 566-3257
Removal Response Section (3HW31)
Superfund Removal Branch

Karen Melvin, Section Chief - (215) 566-3275
Removal Enforcement and Oil Section (3HW32)
Superfund Removal Branch

David Wright, Section Chief - (215) 566-3293
Site Assessment and CEPP Section (3HW?23)
Superfund Removal Branch
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Questiors avout the degree of tox.city posed by a substance
and its pos: ole effects should be referred to sz LFA Region III
Superfund  chnical Support Section (2hiw+41). Call the following
people for i. Jormation:

Bill Belanger, Regional Radiation Representative (3AT32) -
(215) 566-2082

Eric Johnson, Section Chief (3HW41) - (215) 566-3313
Toxicological information may also be obtained from:

Samuel Rotenberg, Toxicologist - (215) 566-339¢
RCRA Integrated Management and Support Section (3HW70)

Additional information can be obtained from:

American A sociation of Railroads - (202) 639-2100
The associa: on provides assistance at sites involving rail shipments of
hazardous materials.

Centers for Disease Control - (404) 633-5313 (24 hours)
The CDC provides assistance in emergencies involving bacterial agents
or infectious diseases. -

Chemical Emergency Prepared-ess Program - (800) 535-0202
This hotline provides information on reporting of hazardous substances
for communi:y planning purposes.

CHEMTREC - (800) 424-9300 (24 hours)

CHEMTREC provides information concerning materials involved in
hazardous materials incidents. = CHEMTREC can also contact
manufacturers, shippers, or other parties who may be able to provide
additional assistance. A supplement to CHEMTREC is the HIT
(Hazard Information Transmission) program, which provides a hard
copy of hazard data. Non-emergency service can be obtained from
CHEMTREC by calling (800) 262-8200, between 8 a.m. and 9 p.m.
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EST. CHEMTREC is operate¢ by ihe Chemical Manufacturers
Association.

National Animal Poison Control Center - (217) 333-3611

(24 hours)

The center is operated by the University of Illinois and provides
assistance at sites involving suspected animal poisonings or chemical
contamination.

National Pesticide Telecommunications Network -

(800) 858-7378

The network provides information about spill handling, disposal clean-
up, and health effects of pesticides.

Nuclear Regutatory Commission, King of Prussia, FA - (610) 337-
5000

HQ National Operation Center (301) 816-5100

These numbers provide information about radiation concems.

Safe Drinking Water Hotline - (800) 426-4791
This hotline provides information about the public water supply
program, policy, and technical and regulatory items.

Solid Waste and Hazardous Waste (RCRA) and Superfund -
(800) 424-9346

This hetline provides information about the Resource Conservation and
Recovery Act and Superfund. It is operated by EPA.

Texas Tech University Pesticide Hotline - (800; 858-7378
The hotline provides emergency information in pesticide-related
incidents.

TSCA and Asbestos Technical Information and Referral -

(202) 554-1404

This hotline provides information on the Toxic Substances Control Act
and on asbestos.
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US Department of Trai.sportation Hotline - (800) 457-4922
The hotline provides formation and assistance concerning the
hazardous materials regulations found in the Code of Federal
Regulations Title 49. '

Compute: Resources

TOXNET

TOXNET, managed by the National Library of Medicins, provides
access to data bases on toxicology and related issues. Five integrated
data bzse modules = ¢ accessible: the Hazardous Substances Data Bank
(HSDB), Registry of Toxic Effects of Chemical Substances (RTECS),
Chemical Carcinogenesis Research Information System (CCRIS),
Directory of Biotechnology Information Resources (DBIR), and
Environmental Teratology [nformation Center Backfile (ETICBACK).
Call (301) 496-6531 for account informas.on.

CHEMICAL 'NFORMATION SYSTEMS INC

CiS provides - -cess to about nine different data bases. Among the daia
bases are the Oil and Hazardous Material/Technical Assistance Data
System (OHMTADS), the Chemical Hazard Response Information
System (CHRIS), and the MERCK index. CIS also provides access to
the SPHERE familv of components sponsored by the U.S. EPA Office
of Toxic Substances, including "FRMAL, ENVIROFATE, and
ISHOW. Call (800) CIS-USER fo account information.

CAMEO - R™S

The Computer-Aided Management of Emergency Operations (CAMEO)
program provides response information and recomm :ndations for over
4000 ccmmoriy transporteG chemicals, an air dispersion model, and
components for emergency response planning. Call (800) 99CAMEQ
for account information.

Internet Resources ,

For information on numerous topics including pollutior control and
remediation technologies relating to air, water, and hazardous waste
start at EPA’s web site at the following address: htip://www.epa.gov/



Conducting a Removal
Assessment

Certain safety precautions should be considered before entering
an area of any description that is suspected to be contaminated with
hazardous substances. The National Contingency Plan, 40 CFR Section
300.410, gives the minimal procedures for conducting ' removal site
evaluation, vhich "includes a removal preliminary assessment and, if
warranted, a removal site inspection.” According to the NCP:

300.410(c)(1) The lead agency saall, as appropi.ate, base the
removal preliminary assessment on readily available inforration.

A removal preliminary assessmeunt may include, but is not imited
to:

(i) Identification of the source and nature of the release or
threat of release;

This may be as easy as reading the U.S. Department of
Transportation (DOT) placard on a tank truck. In the case of a
hazardous waste site with hundreds of possibly unlabeled drums
of different chemicals, recognition of the sourc: and nature of
the threat posed requires use of all information available; e g.,
historical data, visual observation, monitoring datz, sample data,
package labels, shipping manifests, and witnesses.
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(i1)

(1i1)

(iv)

(v)

Evaluation bv . TSDR or by other sources, such as state
public health agencies, of the threat to public health;

In order to evaluate the level of threat that a site poses to
public health, ATSDR (Agency for Toxic Substances and
Disease Registry) requires a report that describes the site and s
history; lists the substances present on site and the quantity of
contaminated material in different media (soil, water, air);
descri es the relationship between the site and such
environmental pathways as groundwater, surface water, soil,
sediment, and air; and provides documentation of quality
control/quality assurance for supporting sample data. Simiar
reports can be prepared for EPA toxicologists and other public
health officials so they can evaluate the degree of threat posed
by a site.

Evaluvation of the magnitude of the threat;

Fvaluation is determining the actual or potential impact of
a threa to public health and welfare and to the environment. To
evaluaie the magnitude of a hazardous materials site, all
substances must be identified, their concentrations determined,
and their dispersion pathways established. Then, risk can be
assessed on the basis of exposure or the threat of exposure 10
the public and the cnvironment.

Evaluation of factors necessary to make ithe determination of
whether a removal is necessary; and

1ie eight criteria for a removal are set forth in Section
300.4° of the NCP. These criteria are qualitative in nature,
and it 1 not necessary that all of them be satisfied for a removal
to be imtiated. The criteria are discussed below.

Determination of whether a nonfederal party is underta..ing
proper response.

Research whether state and/or local agencies or the
potentially responsible party (PRP) have taken action to mitigate
conditions at the site.
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300.410(c)(2) A removal preliminary sssessment of releases from
hazardous waste management facilities may include collection or
review of data such as site management practices, information from
generators, photographs, literature searches, and personal
interviews conducted, as appropriate.

300.410(d) A removal site inspection may be performed if more
information is needed. Such inspection may include a perimeter
(i.e., off-site) or on-site inspection, taking into consideration
whether such inspection can be performed safely.

Initial entry personnel should determine the presence of any
hazards that may affect response personnel, the public, and the
e -vironment, verify existing information and obtain additional
information about the site; evaluate the need for prompt action to
mitigate any situation on-site; and coliect information to establish safety
requiremnents for additional personnel entering the site

NCP Criteria For Initiating A Removal Action

Section 300.415 of the NCP sets forth the criteria for determining
whether a remcval action is warranted. If the site meets one or more
of the critena, a removal action may be necessary.

300.415(b)2) The following factors shall be - nsidered in
determining the appropriateness of a removal action pursuant to
this section:

(i) Actual or potential exposure to nearby human populations,
animals, or the food chain from hazardous substances or
pollutants or contaminants;

Determine whether the site poses a direc! <posure threat.
Look for evidence of children playing in or ne - the site. Look
for evidence of people walking or riding through the area,
possibly stirring up contaminated dust. Check for schools,
reurement communities, hospitals or other institutions nearby
with sensitive populations that may be affected by site emissions.
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(11)

(iit)

(iv)

v)

emissions. Explc. e whether contaminated runoff from the site
enter< nearoy streams or impoundments. Look for welis in the
vicint - of the site that are affected by groundwater
cont. dnants. Determine whether the contaminants are likely to
enter .he food chain through biouptake.

Actual or potential contamination of drinking water supplies
or sensitive ecosystems;

Determine whether the release affects, or has the potential
to affect, a groundwater aquifer or surface waterway used for
drinking water. Check for any fragile natural areas (e.g., the
habitat of an endangered species; wetlands) that may be afiected
by contaminaats from the site.

Hazardous substances or pollutants or contaminants in
drums, barrels, tanks, or other bulk storage containers, that
may pose a threat of release;

stermine how structurally secure containers are. Look
for anv signs of weathering or structural instabil.ty. Based on
the cc.dition of any contatners and the quantity of matenal
present, determine whether an uncontrolled release is an
imminent threat.

High leve. of i.azardous substances or pollutants or
contaminants in soils large / at or near the surface, that may
migrate;

Look for v..ible Adiscoloration of the soil and for
standi.g pools of discolored liquid. Look for any dead or dying
vegetation; it may imply the presence of soil contamination that
is not visible. Determupe the direction of runoff.

Weather conditions that may cause hazardous substances or
pollutants or contaminants to migrate or be released;

Determine whether precipitation can initiate a release (e.g.,
a lagoon overflow) or cause contaminants already released to
migrate. Check for any ccatainers that are exposed 1o the
weather, which facilitates structural deterioration.



REMOVAL ASSE.-SV'ENT 'S5

._..
th

(vi) Threat of fire or explosion;

Check for any flammable/explosive substances that may be
present, including any initially stable substances that mav have
deteriorated to the point of being explosively unstable. Check
for the presence of strong oxidizers. Determine whether any
incompatible substances are stored together. Examine the
history of the site for incidences of accidental fire, explosior, or
arson.

(vii) The availability of other appropriate federal or state response
mechanisms to respond to the release;
Ascertain whether other federal or state agencies can
provide resources to mitigate the release or .hreat of release.

(viiiy Other situations or factors that may pose threats to public
health or welfare or the environment.
Be alert for any other condition, in addit ‘o to the ones
specifically given in the NCP criteria, that may pose an
imminent threat.

Conducting a Removal Preliminary Assessment and Site
Inspection

PRELIMINARY ASSESSMENT

Before site entry, the investigation team should gather and review
information about site activities and the chemicals used and/or
generated so that hazards can be evaluated to the extent possible and
preliminary controls established to protect initial entry personnel. This
preliminary evaluation should provide the following information:

The location and approximate size of the site.

® The site history, especially waste disposal history.

® A description of the topography of the site, the nuwber and types
of structures present, and routes of accessibilty. Narural wind
barriers such as buildings, hills, and storage tanks should also be
identified, as well as how land surrounding the site is used.
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e Descriptions of tn>'..zardous substances known or suspected to be
on site, wieir chemical and physical properties and associated nisks.
J An estimation of the types of changes that may have

occurred on site as the result of aging, weathering,
fire/explosion, and so forth. Changes include structu. ui
damage to buildings and containers, as well as chemical
alteration of hazardous substances present. Arny such
changes may increase the risk to personnel entering the
site.

o Pathways for dispersion of hazardous substances from the site.
Potential pathways include the air, such biologic routes as the food
chain, groundwater, surface water, and direct contact. Adjacent
properties and the sensitivity of the surrounding environment
should be considered.

®* A description of rhe response activities or other iasks to be
performed on site and an estimate of their duration.

Informativn can be obtained through a search of state and federal
regulatory and ¢nforcement records (including previously gathered U.S.
EPA removal and remedial! data and information from other EPA
programs such as the National Pollutant Discharge Elimination
(NPDES) System for water), local government records, the potentially
responsible party’s record. (.ogbooks, shipping manifests, ledgers,
etc.), interviews with adjacent property owners aad previous site
workers, and penmeter reconpaissance. If the preliminary off-site
evaluation does not produce sufficient information to identify and
quantify the suspected hazards, an initial site entry and characterization
are performed.

SITE INVESTIGATION

Duning the site investigation, entry personnel should monitor the
air for conditions that are immediately dangerous to life and hezith
(IDLH) or that may cause serious harm. Such conditions inch de
combustible or explosive atmospheres, oxygen deficiency, and the
presence of airborne toxic substances that pose a high threat through
skin absorption and/or inhalation. To supplement air monitoring,
personnel should look on site for indicators of IDLH conditions.
Indicators include dead animals, stressed vegetation, and bulging,
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presence of something on site that may imply the presence of a hidden
hazard; for example, the edge of one rusty drum protruding through a
tangle of vines could indicate that the vines are covering a piie of
dr 'ms. Personnel should also monitor for ionizing radiation and note
ar / slip, trip, and/or fall hazards. Once the hazards on site have been
evaluated and the initial safety plan revised accordingly, periodic
monitoring should occur to ensure the safety of site w« -kers during the
remainder of the investigation.

It is critical that the hazardous materials on ¢ re be identified
exactly to assure safe and effective field operations. Several basic clues
to wdeatification of hazardous materials include:

* Comainer shape and size. Distinctive conta.aer shapes are used for
certain types of substances, so basic clues to the identity of a
hazardous material can be gathered from the container in which it is
stored. . Refer to Appendix 4 for silhouettes of some containers used
in the transportation, storage, and use of hazardous materials.

¢ Markings, placards, and labels. Identifying marking,, piacards, and
labels, along with container shape and size, are the sasest and easiest
methods for determining the presence of hazardous materials. The
DOT requires placards on containers used to transport 1000 pounds
or more of most hazardous substances across state lines; the DOT
requires placards for any amount of some particularly hazardous
substances. The DOT Code of Federal Regulation, 49 CFR, gives
the requirements for labeling and placarding hazardous materials
within the United States. There is also a marking system
admunistered bv the National Fire Protection Associa cn (NFPA) for
fixed facility storage tanks. Refer to Appendix 5 for additional
information on U.S. DOT and NFPA placards and labels.

NOTE: Remember that containers may be unlabeled or even
mislabeled, either intentionally or through error. Exercise
extreme caution untl the presence or absence of a
hazardous substance has been confirmed.
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e Senses. The senses of sight, hearing, and smell can aid in the
identific> »n of hazardous materials. Sight and hearing are the
safest sc¢ ses t0 employ and are very valuable resources in
determining the preseuce of hazardous materials. The sense of
smell i potentially dangerous. Some materials are toxic at
concentrations too low to be detected by smell, and other materials
induce olefactory fatigue, so workers cannot distinguish increased
concentrations. Generally, standard operating procedures state that
if a worker 1s close enough to smell a substance, the worker is too
close.

Qualitative Hazard Recognition

Qualitative hazard recognition, the realization that a hazard actually
exists on site, is the most crucial part of « removal site investigation.
This section ¢ -ntains a general checklist of questions, pertinent to every
site, to provid. guidance in qualitative hazard recognition. Following
the general ci -cklist is a series of drawings of specific conditions that
may not occur at every site. When they do occur, these conditions
require a thorough evaluation, so a detailed checklist follows each
drawing. This section concludes with a modified map of an actual ite.
A checklist follows the site map.

Use of the general checklist s~~uld give each project manager or
inspector an idea of whether a ren val may be waitanted and provide
background information abrut *he site. The checklists associated with
the drawing< ~hould be use’ in ma. _ag a more detailed assessment of
specific hazards.

The purpose of each checklist is to direct the thinking of site
investigators; the checklists are guides, not al! encompassing field
lists that address every condition that may be encountered.

~—



16

REMOVAL ASSESS F~T 19

General Hazard Recognition Checklist for Each Site

- Key Points and Potential Hazards -

1. Note any indicators of potential exposure to hazardous
substances:

Dead fish, animals or vegetation.

‘Dust or spray in the air.

Fissures or cracks in solid surfaces that expose deep waste
layers.

Pools of liquid.

Foams or oils on liquid surfaces.

Gas generation or effervescence.

Detenorating containers.

Cleared land arecs or possibie landfilled areas. See detailed’
checklist on page 29.

Anything that appears unusual, out of the ordin: -y, for whatever
reason.

Note the types of containers, impoundments, or other storage

systems:

Paper or wooden packages.

Metal (stainless steel, lead, etc.) or plastic barrels or drums,
concrete storage containers. The composition of the ¢ atainer
can be a clue to the contents.

Underground tanks.

-Aboveground tanks.

Compressed gas cylinders.

Pits, ponds, or lagoons.

Other.

See detailed checklist on page 24, 27, 32, and 34.

Note the condition of waste containers and storage systems:

Structiral soundness.

Visibly rusted or corroded.

Leaking or bulging.

Types and quantities of materials in container(s).
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e Types and ou~..ities of materials in container(s).

Contatner labels indicating corrosive, explosive, flammable,
radioactive, toxic, or biologically pathogenic maternial.
Presence or absence of secondary containment, such as a berm.

Note the physical condition of materials on site:

Physical state: gas, liquid, or solid.

Color and turbidity.

Behavior, e.g., corroding, foaming, or vapornzing.
Conditions conducive to splash or contact.

Identify features of the land and natural wind barriers:

Buildings, large aboveground storage tanks.
Hills.
Rows of trees.

Determine the potential pathways of dispersion:

Alr.

Surfare water.

Groundwater.

Land surface (dir:ct contact).

Biologic routes such as plants and animals affecting the food
chain.

Note any safety hazards. Consider:

Condition of site structures.
Obstacles to entry and exit.
Homogeneity of the terrain.
Stability of the terrain.
Stability of stacked material.

Identify any reactive, incompatible, flammable, or highiy

corrosive wastes. How are they stored?
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10.

11.

12.

13.

Note the presence of any naturally occurring potential skin
irritants or dermatitis-inducing agents or of any potentially
hazardous animals. For example:

* Poison ivy, poiscn oak, and/or poisor sumac.

¢ Poisonous snakes.

e Stray dogs.

Note any tags, labels, markings, or other identifying indicators.

If warranted, use one or more of the following investigative
techniques to locate buried wastes or contaminant plumes:

¢ Electromagnetic resistivity.

¢ Seismic refraction.

¢ Magnetometry.

Metal detection.

Ground-penetrating radar.

Collect samples from:

Atlr.

Drainage ditches.

Soil (surface and subsurface).

Standing pools of liquids.

Storage containers.

Streams and ponds (upgradient, at suspected source, and
downgradient).

* Groundwater (upgradient, beneath site, downgraaient).

Sample for or otherwise identify:
¢ Biologic or pathologic hazards.
¢ Radiclogic hazards.
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'Hazard Recognition: Fire and Explosion

e

Fire/Explc :ion Scene Checklist

- Key Points and Potential Hazards -

1. Damaged St~ -ture

Unstable structures may p« - physical hazards.
Debris increases the risk c. slip, trip, fall hazards.
Fire often causes fi.a. .. asbestos to become airborne.

Smol. from even situple structure fires may contain many toxic
chemicals.

2. Contaminated Runoff
* Runoff of water used to treat a fire will uften be contaminated
with chemicals released during the incident.
* The water may cause adverse reactions with reactive or unsw.ble
chemicals.
* The water may also be contaminated wita combustion
byproducts of chemicals stored nr used at the facility.
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Drum Storage

Determine whether the drums have been impacted by either the
fire, water, or chemical foam.

Do the drums seem stable or stressed by heat or pressure?
Can any special hazards be noted from visible label information?
Note any physical damage caused by heavy equipment.
Research the toxicity and physical proper ‘es of chemicals
expected to be present.

Bulk Storage

Determine whether the containers have been affected by either
the fire, water, or chemical foam.

Do the containers seem stable or stressed by heat or pressure?
Are the pressure relief systems intact and actively venting?
Are primary and secondary containment structures available and
stable?

Research the toxic and physical properties of chemicals expected
to be present. '

Drains

Look for storm, sanitary sewer, and process water drains in the
area.

® Are drain outfalls directed to a st -~am, river, or other sensitive

area?

* Are drains connected to sump pits or other potential con_ainment

areas”?

* Can drains be utilized for containment or blocked for protection

if necessary?
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Hazai* Recognition- Drum Site

Drum Site Checklist

- Key Points and Potential Hazards -

1. Unknown Drums

Do pot make assumptions regarding thc safety of drum contents
until positive identification can be made; labels may not reflect
the actual drum contents.

Shaking drums to determine whether empty or not can initiate
adverse reaction.

Seemingly empty drums can still contain toxic residues.
Determine matenials drums are made of, e.g., fiber, stainless
steel, aluminum, poly, lead. These materials may give clues to
the nature of the contents and the associated hazards.

Drums containing incompatible substances may be found
together. If the drums are leaking, they may pose a
fire/explosion threat.
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Vapor Release

e Not all vapors are visiblc. Look near bung hoies for air
movement similar to heat waves.

* Respiratory protection is critical to cover inhalation and
ingestion exposure routes.

¢ Determine if vapors can be confined and concentrated due to the
nature of 1ne surrounding area or structures.

Bulging Drum

¢ Determine if bulging is caused by pressure buildup or thermal
expansion/contraction.

* Bulging drums should never be opened by hand. A reciote
drum punch can open the drum and relieve the pressure.

Leaking Drum

¢ Contain leakage iu place or block off any drains.

¢ Use pH paper to determine if the leaking mater:-l is corrosive.

* Any visibly stressed vegetation may indicate tc.icity.

¢ If a smoking, fuming, or bubbling reaction is evident, it may
indicate reactivity.

Drum Tiers

* Uneven stacking or corroded pallets/drums can present a
physical hazard.

® Leaking drums on an upper tier can present a chemical hazard
above the worker’s head.

* Wooden pallets do not constitute a chemical barrier to prevent
leaks from mixing and can pose a fire hazard in the presence of
oxidizers.

Tipped Drum

¢ If a tipped drum is leaking from the bung, setting the drum
upright or rolling it so the bung is upright ca: eliminate the
problem.

* A leak underneath the drum may not be visible; look for clues
such as discolored soil and stressed vegetation.
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Buried Drums

An uneven or disturbed soil surface may indicate bunied objecis.
Drum heads often rise and break through the soil surface after
burial.

Caution should be exercised when using heavy equipment in
areas that have or are suspected to have buried drums.

An excavated drum may not be structurally sound due to
container deterioration.

Data obtained from soil gas testing, magnetometer surveys, and
x-ray fluorescence may indicate the presence of buried drums.

Packed Drums

Do not assume that inper drums in a tightly packed area of
drums contain the same chemical as the accessible drums, or

that the contents are compatibie.
Large amounts of chemicals can pool beneath and between the

packed drums.

¢ [t can be extremely difficult to identify and handle, or even to

reach 2 leaking or fuming drum within the pack.
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Hazard Recognition- Lagoon

Beorock

Lagoon Checklist

- Key Points and Potenti~' Hazards -

1. Lagoon

Document whether the lagoon is permitted or unp< . mitted.
Determine the toxic and physical properties of the chemicals
present in the lagoon.

Note any stained soil or dead/dying vegetation in the area of the
lagoon.

Monitor for any air emissions in the vicinity of the lagoon.
Characterize all layers of the lagoon - both liquid and solid
layers.

Check records for previous monitoring analysis of the lagoon
contents.

R=search the hydrogeology of the area and the lncation of the
water table with respect to the lagoon.
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2. Containment S.qucture

Note the stability of the berm construction.
Docu- ent whether secondary contaiument is available in the

event of failure.

¢ Document any seepage through the berm.

Check whether the containment structure is adequ ately
engineered to withstand normal stresses and strains.

3. Liner

Check for a lagoon liner.

Determine whether the construction materiais of the liner are
compatible with the contents of the lagoon.

If possible, determine whether the liner was installed by
profes .onals.

4. Leachate

Determine what types of chemicals can be expe:ted to leach
from ..e lagoon. Determine whether direct contact is a threat
with any surface leachate seeps.

Determine whether surface seeps affect any surface waters, and
whether a leachate pathway to a local aquifer is available.

S. Drainage

Identify all sources of drainage into the lagoon.

Identify all sources of drainage out of the lagoon.

Determine whether the lagyon liquid level rises or falls at
unexpected times.

Determine whether sufficient freeboard is available to prevent
overflow of the lagoon under heavy precipitation.

6. Access Control
¢ Access should be restricted by a fence or other barrier.
* Look for any evidence of trespassers around the lagoon.
* Look for evidence of children playing in the vicinity of the

lagoon.
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Hazard Recognition- Landfill

r

oick.

Landfill Checklist

- Key Points and Potential Hazards -

1. Landfill

Document whether the landfill is perm:tted or unpermitted.

If permitted, document materials that ars allowed.

Document the history of disposal practices.

Determine whether the landfill is lined or unlined.

Look for evidence of illegal dumping or of dumping that is
inconsistent with accepted practices.

Research the hydrogeology of the area and the location of the
water table with respect to the landfill.

Research the toxic and physical properties of the chemicals
present.
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Staging Area

Check for the presence of hazardous materials that are staged
for disposal.

Look for such surface contamination as stained soil or
dead/dying vegetation in the staging area.

Document whether access to the staging area is restricted by
fencing or other barriers.

Leachate

Detenmine the types of chemicals that can be expected to leack
out of the !=udfill.

¢ Identify any pathways for leachate to local aquifers.

Determine whether any surface leachate seeps pose a direct
contact threat.
Look for surface seeps that may affect surface waters.

Wells

Document any monitoring wells in the area.

Note 2.y drinking water wells in the area.

Research any sample information (both nast and present) that
may te available for nearby wells.

Determine whether the state has more stringent or less stringent
water quality criteria than does EPA.

Community Access

Look for evidence of *-=spassers onto the landfill.

Look for children's play --=as in the migration pathways of
leachate.

Find out if the community is aware of any actual or potential
hazards posed by tke landfill.

Determine whether access to the landfill can be sufficiently
restricted using signs or barriers.
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6. Air Emissions
¢ Determine whether air emissions are controlled at the landfill.

e Check for emissions that can be detected with monitoring
1nstruments.

* Determine whether prevailing winds carry contaminants into
sensitive populations or environments.
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Chemical S.worage Checklist

- Key Poiuts and Potential Hazards -

1. Transfer Points
¢ Detennine whether bulk chemical transfer was performed ona
concrete pad or over soil/gr:vel.
¢ Look for any stained soil and stressed vegetation.
* Was vehicle decontamination performed? How were
decontamination agents disposed of?
* Note the condition of pipes/hoses, fittings, valves, and joints.

2. Containers
¢ Determine whether containers are filled or empty.
* Is the container structure compatible with the stored chemical,
if the contents are known?
* If the contents are unknown, do the composition and structure

of each container give clues to the contents and their associated
hazards?
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* Look for such indicators of structural instability as weak welds,
bulging panels, missing rivets, and so forth.

* Are access portals intact; can any leakage be observed?

e Can the containers be expected to remain intact until remedition
is complete? '

Chemical Types

® Research the toxic and physical properties of the stored
chemicals.

* Do signs or markings on the containers provide clues to
potential dangers?

* Are incompatible chemicals scored adjacent to one another?

* Do the stored chemicals have the potes:ial to degrade into a
more hazardous form?

Secondary Containment

* Calculate whether the containment volume is suificient to hold
the contents of the largest primary container plus freeboard.

* Determine whether the containment structure is compatible with
the chemicals present.

¢ [s the containment structure totally enclosing, with four walls
and a floor?

* Look for any breaches, whether intentional or otherwise, present
in the secondary containment structure.

* Look for any drains present in the structure.

Spill History

* Determine whether spills were frequent during past operations.

* Do past spills have the continuing potential to migrate off site?

* Have spills compromised the structures of either the primary
containers or the secondary containment structure?

Drainage

¢ Determine whether the secondary containment structure is
designed to allow for drainage of rainwater.

* Are drainage areas directed to sumps, to a treatment plant, or to
the environment?

® Can the drains be blocked or otherwise closed?
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Hazard Recognition- Laboratory
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Laboratory Checklist

- ¥ay Po'uts and Potential Hazards -

1. Unknown Chemicals

Over time, chem'::" can degrade into different, more
hazar *>us forms.

Older labs may have used obsolete nomenclature, so labels and
papers may be confusing.

Often, handwritten labels may be incorrect.

Packages may become unstable over time.

Incompatible chemicz!s may be stored in close proximity.
instruments and tubing may still contain chemicals and chemical
residues.

Shock Sensitive Chemicals

Many chemicals, such as ethers, are peroxidizable and so can
become explosively chock sensitive over time.
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» Shock sensitive chemicals can be detonaied by falling off a shelf

or by the shear force generated by turming the cap. Some
chemicals can violently decompose spontaneousiy.

Many common lab chemuicals such as picric acid can, over time,
become shock sensitive.

Cylinders

Cylinders can contain either liquids or gases.

They can be constructed for high pressure or low pressure use.
Color coding is manufacturer specific and is not common to the
industry.

Cylinders can hoid extremely toxic or corrosive materials.
They should only be examined and moved by experts.
Structural instability is not always visible from the exterior.

Unknown Packages

Chemicals can be present in a variety of packa..ng, apart from
the common flasks and glass botiles.

Acid carboys are sometimes shipped in cardboard boxes or
wooden crates. :

Radioactive materials can be shipped in metal flasks or small
boxes.

Drums

Laboratories occasionally maintain chemi: Is in larger
containers, such as 55-gallon drums. '

Larger volume chemicals .vould typicall, be cau..ic cleaners or
solvents.

These drums commonly rest on their sides, incorporate spigots,
and have a high potential for leakage.

Note the condition of the floor under any drums.

Drains

Often, chemicals have been washed into floor drains.
Determine whether drains are connected to sump pits or other
potential containment areas.

Poois of chemicals may accumulate in sumps.
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* Incompatible .aecucals may generate toxic gases in drains,

sump<, or drain lines.
* Outfalls for these drains should be examined for signs of

contai. ination.
¢ Are drain outfalls directed to a stream, river, or other sensiuve

area?
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Hazard Recognition: Industrial Facility

|
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Industrial Facility Checklist

- Key Points and Potential Hazards -

1. Facility

Evaluate the structural stability of the building”-).

Document whether asbestos or nonasbestos insulation was used.
Document whether PCB or non-PCB transformers were used.
Document whether process units are filled or empty, pressurized
or nonpressurized.

Note the presence of raw materials, byproducts, and wastes in
addition to chemical products.

Obuain the history of operations, past disposa! practices, and
chemical spilis.
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Pipelines

Note the structural stability of interior pipe racks and exterior
feed pipes.

Document whether asbestos or nonasbestos insulation was used.
Note the compatibility of chemicals and pipe construction
matenais.

Document whether pipelines or other types of tubing are filled

or empty.

¢ Note the condition of valves, fittings, joints and so forth.
e Research the toxicity and physical properties of chemicals

known to be used at the faciliry.

Bulk Storage Tanks

Evaluate the structural stability of the outer skin and document
any signs of physical or chemical deterioration.

Document whether tanks are connected or disconnected to feed
pipes.

Docur..nt whether tanks are pressurized or nonpressurized,
insular-d or noninsulated.

Note the condition of valves and fittings.

Note the presence of additional heating or cooling systems to
keep contents at a steady state.

Research the ‘oxicity and physical properties of stored
chemicals.

Drum Storage

Note the age of drums.

Document whether drums are sheltered or exposed to the
elements.

Look for any signs of deterioration or stress.

Look for any visible label or placard information.

Look for any visible stencilled or handwritten information.
The drum shape may potentially indicate the contents (i.e., acid
carboy for corrosives or fiber drum for solids).

If drum is bulging, determine whether bulging is due to built-up
pressure or to thermal expansion/contraction.

Document whether drums contain pure chemicals or waste
materials.
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¢ Look for any standing discolored water, stained soil, or stressed

vegetation, any one of which may indicate spillage.

¢ Research the toxicity and physical properties cf stored

chemicals.

Landfill

Determine whether the landfill is permitted or unpermitted.

If permitted, document the materials known to be present.
Research the past history of disposal practices.

Determine whether the landfill is lined or unlined.

Research the hydrogeology of the area and where the water table
lies with respect to the landfill.

Are there any monitoring or drinking water wells in the area?
Research the toxicity and physical properties of chemicals
present. '

Undergrouad Storage Tank

Note the age of tank.

Obtain the maintenance history.

Research the hydrogeology of the area; nnte the location of the
water table.

Note the condition of exterio- “tting¢

Note any seepage in the surrounding zrea.

Research the toxicity and physical prop: ties of stored
chemicals. :

Document whether the .ink is double lined . has cathodic
corrosion protection. '

Look for evidence of frequent overflows.

Lagoon

Note the stability of berm construction.

Determine whether there is sufficient freehoard to 2void
overflow.

Is the lagoon lined or unlined?

Research the toxicity and physical properties of chemicals
present.

Research the hydrogeology of the area; where does the water
table lie with respect to the lagoon.
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¢ [s secondary woutainment available?

e Note anv standing discolored water, stained ».:if, or stressed
vegetation 1n the area.

e Note anv seepage through the berm.

What’s Wrong With This Picture?

The map on page 42 is a modified version of a map of an actual
removal site. Look at the map in terms of the hazard recognition
checklists, pick out the hazards, then rank them according to degree of
threat to the site investigation team. What immediate threats does the
site pose to the environment and to the health and welfare of any
residents nearby? What long-term hazards are at the site? What clues
to the level of threat should the investigation team look for on site?

BACKGROUND

The All Cracked Up Battery Corp. smelted and refined lead
extruded from used batteries to produce lead ingots. The facility
operated for 10 years until it went bankrupt and was abandoned two
years ago. '

All Cracked Up received spent battenies of all sizes and had them
dumped on a concrete pad to drain the acid. Battery acid and
contaminated runoff from the pad were collected in a sump and then
directed into a hazardous waste lagoon. After the acid was drained, the
batteries were transported from the dumping area to a hammermill,
where they were crushed for materials separation and cleaning.
Wastewater from the cleaning process was collected in a sump and
directed to the lagoon. After separation of plastics and other
unrecyclable materials, the metal component of the batteries was
smelted then refined. Emissions from smelters were scrubbed using a
lime slurry and liquid from the lagoon. Residue from the scrubbing
process was placed in a landfill on site. Emissions from the smelters
and refinery were also fed through a bag house. The fly ash generated
from this process was stored in a building on site. The fly ash
contained heavy metals in the three percent concentration range.
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Crushed battery casings from the hammermill were left in Hiles
throughout the portion of the site north of the operations building and
in .ne hazardous waste landfill along the east boundary fence. Surface
ruroff from the piles of battery casings was collected in a sump and
directed to the lagoon, resulting in the migration of small battery casing
chips into the sumps, drainage lines, and the lagoon itself.

The lagoon was treated with lime to neutralize its contents. Liquid
from the lagoon passed into the water treatment plant, where it was
treated with flocculants to remove heavy metals. The precipitates were
disposed of in the landfill. The treated water was discharged into a
nearby creek.

A site inspection by state officials revealed the presence of a trexch
between the collection sump and a drainage ditch, which facilitated the
bypassing of the lagoon during periods of heavy surface runoff.
Battery casing chips were found throughout the course of the drainage
ditch and the creek downstream of the site.



All Cracked Up Battery Corp Si1te

T - Battery Casin 1188 <—————{ 2; b

A

1

!
Abandoned [T Y TR S .

" [
Teanker Cars Undergrouvnd Dreinpipe

Transteraet
L Suilding
Rlect.
Sorvian
Slse Lab

VYarebouss

Refinery Smelter

Hazardous

— Discharge Waste
Bervice Building _———»] ] l To Creex
Haint Shop T~ Landfi11

- ALK Storags /,// ) Dreinage
-] ab -
[. crunsers (t1rash) Vs Basin L—"""]

l (tiyesh)
[ Hazrardous
- Vater
Tresstsaent E: Vaste
lent Lagoon \

] [} i l - - - - - ) - - - - - - =
Unn-rqxnnnd : R
€- -rage H L : :‘/let'l Pive
! |
e R - .
3 [

............... i = mm —am = oa i ime e i e o - - - =

I
z
3
I
f
b
!
[
(

e £ TT— 1

TARARAS — \L< - ‘L‘L‘-— Culverts Eipty To Creex
\./\M/

« =< /J

|
-
|




43

REMOVAL ASSESSM MO 45

Piles cf battery casing chips

What types of residues can you expect to be on the chips?

Relate these residues to past industrial activities.

How hazardous are these residues?

Is there any evidence that residues on these chips are migrating
from the piles, into the sumps, or off site? ‘

How will extensive rainfall affect these piles?

Is there vegetation around the piles; if so, in what condition is it?
[s there any means by which persons could gain access to these
piies, especially children?

Drainage sumps and underground drainpipes

Runoff from the piles of battery casing chips flows to several
dramnage sumps and then into an underground dr..npipe system.
Is there standing water around the sumps?

If so, is the water discolored and/or cloudy? Perform a pH test
using pH paper.

Are the drainpipes clogged?

Where can surface runoff be expected to pool?

Do winds generate excessive dusts in areas where water can
collect? Dusts are most likely contaminated.

Liquid waste storage tank

This container holds unknown waste material.

Is there secondary conmiaim™ent around the tank" If so, is it
sufficient to hold the contents of the tank?

In what condition is the tank; is it corroded; does there appear to
be structural instability?

Is there evidence that the tank leaks?

Is there stressed vegetation or discolored soil around the tank?

If there is standing water near the tank, test it with a strip of litmus
paper.

Are there process lines to and from the tank? Dcrhaps they are
underground. The lines may contain cuemicals and chemical
residues.

Apply the checklist beginning on page 32 to help determine the
hazards posed by the storage tank.
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Hazardous waste landfi

Is the lac2fill lined or unlined?

Is there -vidence of leachate seepage’

If so, wiiat color is the seepage; is it cloudy?

How does the seepage test with pH paper?

Is there access for liquids (precipitation) into the landfill?

Did the company dispose of hazardous liquids in the landfii.’

Evaluate company records; remember that these may be

deliberately incorrect.

e s the landfill secure® Be sure that curious persons,
particulariy children, can not gain access.

e Use the checklist beginning on page 29 to help determine the
hazards posed by the landfill.

Drainage basin and hazardous waste lagoon
Are the drainage basin and lagoon each lined or unlined?
How m»rh freeboard does each one have?
Are the . ocess lines into each free of debris?
Is there evidence that one or both impoundments has overflowed
in the past?
Is there standing water in the overflow trench?
¢ If so, what does the wuter look like; how does it test with pH
paper?
Are there battery casings in the overflow trench?
Apply the checklist on page 27 to the drainage basiu and lagoon.

Underground storage tank

¢ Note the presence of seepage along the banks of the creek, which
may be indicative of a release from the storage tanks.

* Review company records. What type of fuel did the facility
use? Where and how was it stored, transported and burned?

* Refer to the discussion on page 37 about chemical production
facilities for additional hazards posed by USTs.

S’
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Air scrubbers and flyash storage

Ensure that access to flyash storage is secure, particularly from
curious children.

Evaluate all piping. process lines and machinery for residual
materials. :

Note the locations of drainage sumps and treatment tanks.

Do winds generate excessive dusts? Dusts are most likely
contaminated. '

Abandoned tank cars

These should be treated like storage tanks containing unknov.n
chemicals.

Look for any markings or placards on ihe outside of the cars that
may indicate what they contain.

Refer to Appendix 1 for silhouettes of railcars in order to
determine what they may contain, e.g., pressurized gas, corrosive
materials, etc.

After identification, are incompatibles next to each other?

Are the cars structurally sound and uncorroded?

Do they appear to be leaking? Check ditches, puddies and culver's
adjacent to tanks. Do they contain free-standing liquid? Test with

pH paper.
Apply the checklist beginning on page 32 to the tank cars.

Warehouse

Locate drainage sumps, process lines, and utilitie

Be aware of contaminated surfaces.

Spent/old machinery poses additional hazards, e. ., laceration.

Is the building properly ventilated? Be aware of confined

space entry hazards.

Are materials stored in the warehouse? Identify materials if
possible.

Are incompatibles stored next to each other?

Ensure that the building is structurally sound and that adequate
lighting is available.

Watch for slip, trip, and fall hazards.
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Refinery/Smelter

Ensure : at the building and large equipment (kettles, cranes,
hamme. ill) are structurally sound.

Locate | ocess lines and utilities.

Most s.faces in this area will be contaminated.

It is likely that the atmosphere in this area is also contaminated.
Watch for confined space entry hazards.

Watch for slip, trip and fall bazards.

Service Building/iviaintenance Area

Look for chemical hazards, e.g., cleaning agents, degreasers and
associated solvents, stripning agents, lubricants, etc.

Check for storage of incompatible materials.

Old machinery is a potential source of injury.

Most surfaces in this area will be contaminated.

Note the presence of gas cyclinders.

There r v be a fire and explosion threat, particularly in areas with
low ceili, gs and confined spaces.

Facility

Thoroughly evaluate company records to be sure of industrial
processes and all materials involved.

Because this faciuty was involved in metals analysis and recycling,
it is possible that industrial radiogr phy may have been used.
Look for radiation syrat ":; scan with rad meter if possible.
How structurally sound is the building?

‘What is the condition of the transformer room? Is there evidence
of spillec oil which could contain PCBs?

What is the condition of the lab? Apply the checklist beginning on
page 34 to the lab.

How secure is the facility? Is there any evidence of entrance to the
facility, e.g., vandalism, children playing?

Topographics

Is the site upgradient or downgradient to established surface
water flow patierns?
Does surface water flow through the site?
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* Consult a hvdrotogist for groundwater cocncemns.
* Are there waterways nearby which may be affected?

Demographics
*  What is the prinicipal use of the land immediately adjacent to the
sie?

e How close is he nearest residence?

e s there a possibility for off-site migration of contaminants to
residential property?

e Are there any sensitive populations nearby, particularly children
and tne elderly?

e Does this site have the potential to affect the water supply of
nearby residents?

e Are there any heavy use areas nearby, e.g., schools, industry,
hospitals, shopping centers, farming, recreational areas,
convalescent homes?

* Is there any other local industry which may have ontributed to
problems with this site?

After thoroughly evaluating all known aspects of the site, it is
necessary to make a preliminary ‘udgment about the degree of
threat posed by this facility. At r~~ny sit=s, the conclusion will
often be that the facility does pose a threat, but th- threat should
be thoroughly characterized to determine whether t - site qualifies
as a candidate for an immediate action, or :f the s..e is secure
ennugh to wait for a long-t m cleanup. Assist_..ce in these
decisions can be provided by review of the NCP. If the All
Cracked Up Baitery Site, or another site, meets any of the criteria
in the NCP for a removal action, then site conditions may be
considered an emergency situation. Emergency situations do not
always involve the classic fire and explcsion, or oil spill.
Frequently, emergency actions involve the stabiliz-iion of time
critical threats until the non-time critical threats associated with the
site can be addressed. Further assistance in emergency
determination for a facility such as the one pictured here can be
obtained through consultation with any of the Section Chiefs and
On-Scene Coordinators (OSCs) in the Removal Branch.
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Additional Guidancc Jocuments

EPA (U.S. Environmental Protection Agescy). 1990.  "Superfund
Removal Pr..cedures Manual,” OSWER Directive 9360.3-01. Office
of Solid Waste and Emergency Response.  Washington, DC.

December.

EPA. 1992. "Guidance for Performing Site Inspections Under
CERCLA." Office of Emergency and Remedial Response.
Washington, DC. September.

EPA. 1991. "Removal Program Representative Sampling Guidance, "
Volume 1-Soil, PB892-963408. Office of Emergency and Remedial
Response. Washington, DC. November.



Emergency Removali
Guidelines

To help resolve incongruities in the screenire process for
determination of the necessity for removal actions, the FPA Region III
Technical Support Section has developed the following list of
emergency removal trigger guidelines. This list was designed for use
only as a screening tool to aid RPMs and OSCs in the characterization
of emergency threats associated with uncontrolled hazardous waste
sites. This list is by no means intended to be the sole foundation for
cleanup decisions. Rather, it is meant to function as just one o nzoy
sources of informatior that the decision maker should rely upon. U:ers
of earlier editions of this handbook will note that the guidelines have
been considerably revised, due to changes in the model uscu to generate
the numeric values.

Toxicological values are listed in this table as absolute
concentrations. That is, no caiculations or manipulations of these
values are necessary to use this list. To use this list, simply compare
." ta from sampling analyses to concentratiuns oa the list. If the results
of an analysis are slightly below, equal to, or above the values listed
in the table, then there is a possibility that an emergency health threat
may be present at that particular site. In any situation involving the
possibility ¢ an emergency health threat, an EPA toxicologist should
be consulted.
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The toxicologic . values on this list were obtained through
extensive rese~rch and eva. uation of toxicological data bases, compiled
through toxicir~ testing of the compounds, epidemiological studies,
actual exposur incidences (i.e., workplace exposure, suicide attempts.
accidental poisounings), and past experiences of the agency. Values
derived from this broad range of investigative methods undergo re\ iew
and verification before they are permitted to be published. This st,
therefore, represents the most recent advances in toxicological
determination and risk assessment.

We must emphcsize, however, that this list has not
underg-ne extensive peer review. It is intended for internal use
only and should not be considered as EPA policy. Field personnel
should use caution when referring to this list in any way that may
imply EPA’s endorsement of these values.

Assumptions Used in Calculating the Reference L. vels

As the toxicology section of this guide explains, there is
biological vanation in all human populations, causing variation in the
individual response to a particular dose of a toxin. Therefore, even
though the response of the total population is predictable, the response
of any one person within che exposed population is unpredictable.
Certain assumptions abc 1 biological variation must be made to devclop
response models to assess risk and to predict esponse. The following
assumptions are the basis of the model used o develop the reference
values that begin on page 54:

* Carcinogen levels correspond to an upper bound lifetime risk of 1 x
10*. Noncarcinogen levels correspond to a hazard quotient of 10.
The hazard quotient for drinking water is 1.

* Exposure comes from a single medium, except in the case of
drinking water. In this case, concentrations are based on both intake
of drinking w iter and inhalation of vapors, where appropriate.

* Exposure to residents contitues for 30 ,cars, but toxic effects from
noncarcinogens may occur in as little as one year.
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* For calcuiation purposes, adults weigh 70 xilograms and children
weigh 15 kilograms; the life span is 70 years.

* Soil levels include only ingestion exposure; they omit inhalation and
dermal contact.

* The amount of drinking water ingested is 2 liters per day. Com-
pounds with Henry’s Law constants greater than 10* atm m’/mol are
substantially volatilized during household tap water use. Each ug/!
in water produces an indoor air concentration of 0.5 ug/m’.

* Residential soil exposure for adults is based on consumption of 100
milligrams of soil per day, for 30 years. Consumption by children
200 milligrams per day for 6 years.

* Industnal soil exposure is based on consnmption of 1U0 milligrams
of soil per day, 250 days per year, for 25 years.

* Adults inhale 20 cubic meters of air per day.
* Fish ingestion is 54 grams per day.

e These criteria : re based on long-te  expc-ure periods. Exposure
to higher doses of toxic materials may produce agver <ffects within
a much shorter time frame, i.e., within days or wee s.

NOTE: When the numerical v._ies were gene.ated fi.. the model,
no attempt was made to stop a calculation greater than the total
concentration. This means, for example, that if a compound has a
worker soil ingestion value over 1 million mg/kg (1 million parts per
miltion), then from an emergency perspective the compc.und does nct
pose a toxic threat (o workers via soil ingestion. Value: over the total
concentration are useful in comparing the relative tox .y of several
compounds, so they were kept in place.

NOTE: The Risk-Based Concentration (RBC) Table is updated
annually. Use the latest versioa of the RBC Table in calculating
emergency removal guidelines.
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Following tne list of emergency removal tngger guidelines 1s
the list of removal aumeric action levels for contamunated drinking
water sites. This list was prepared by the LU.S. EPA Office of Solid
Waste and “mergency Response, Emergency Response Division and
released in March 1995. The list reflects EPA and oral toxicity data
and associa..d health criteria available for the listed chemucals. The
toxicity data has been obtained from EPA's Integrated Risk Information
System (IRIS), and EPA’s Health Effects Assessment Summary Tables
(HEAST).

EMERGENCY REMOVAL GUIDELINES
1997
Technical Support Section
Region LIl (3HW41)
" 841 Chesmut Street

Philadelphia, Pennsylvama 19107

Exposure Variables Value
1 - General:
Carcinogenic notency slope oral (kg-d/mg): .
Carcinogenic potency slope tnhaled (¥g-d/mg): . "
Reference dose oral (mg/kg/d): .
Reference dose inhaled (mg/kg/d): »
Target cancer risk: 1E-04
Targst hazard quotient: 10
Body weight. 2dult (kg): 70
Body weight, age | - v (kg): ISJ
Averaging time carcwnogens (d): 25550
Averagiug ume non-carcinogens (d): ED*365:
Aur inhaled, adult (m'/d): 20
Air inhaled, age 1 - 6 (m%/d): 12
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EMERGENCY REMOVAL GUIDELINES
1997.
Technical Support Section

Phuladelphia. Pennsylvania 19107

Exposure Variables

Value

Inhalaton factor, age adjusted (m’-y/kg-d):

11.66

Tap water ingested, adult (L/d):

Region O! (3HW41;
841 Chestmut Stree

l Tap water ingested, age | - 6 {(L/d):

T 1p water ingeston factor, age adjusted (L-y/kg-d):

0

k Fish ing=sted (g/d):

Soil ingested, adult (mg/d):

B

Soil ingested, age | - 6 (md/d): 200
Sotil ingesnon factor, age adjusted (mg-v/kg-d): 114.29
2 - Residential:

Exposure frequency (d/y): 350

Exposure durawon. (towl)(y):

Exposure curation, age | - 6 (y):

Volatilizaton factor (L/m*):

3 - Occupagonal:

Exposure frequency (d/y):

Exposirre duration (y):

Fracuon of contaminated soil ingested (unidess):

* = Contminant-specific oxicity parameters
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54 54
C = caczinogen N = noncarcinogen
T Ambeent Sod |
” Aminent industnaif
vister A Fsh Commencel Resioenta |
Contammnant wil ugim3 mo/kg mg/kg kg |
Acsphats 70 ¢ n¢c 6C 66000 C 7300 ¢ |
Acstaidehyde 94 N 81 ¢ 9 0 o
Acstochior 730 N 730 N 220 N 410000 N 15000 b |
Acstons 3700 N 3700 N 1400 N 2000000 N 7800 |
Acstons cysnohydnn 2600 N 1500 N 950 N 1400000 N 55000 M
Acstonitrile 20 N 520 N BIN 120000 N 4700 N
Acstophenone 0.042 N 0.21 N 1400 N 1000000 N 78NO N
Acifiuerfen 470 N 40N 180N 270000 N 10000 W
Acrolein 730 N 0.21 N 220K 410000 N 16000
Acryiamios 1£¢C 0.14 C 0.07 ¢ 136 ¢ |
Acric acid 18000 N 0N 6800 N 1000000 N 390000 N
Acrvionitrie 12¢ 26¢C 058 C 1100 © 120 €
Alachior 84 C 7.6 C 39 ¢ 7200 ¢ 800 C
Al 5500 N 5500 N 2000 N 1000000 N 120000 N |
Alcard 37N N N 20000 N 780 N
Alicart uutfone 37N N 4N 20000 N 780 K
Aldrin 0.4 C 0037¢C  0019¢ uc 38 C
Ay 8100 N 9100 N 3400 N 1000000 N 200000 N
ARyt scshal 180 N 180 N 68N 100000 N 3900 N
Alyl crieride 1800 N 10N 680 N 1000000 N 3000 N
Asrioum 37000 N 370001 14000 N 1000000 N 780000 M
Alsranum phasphide 15 N 15 A 54 N 8200 N NONT
Amdro N 1K 41N 6100 N 230 N
Ametryn 330 N 30 N 120N 180000 K 7000 N
m Aminopnenal 2600 N 2800 N 950 N 1000000 N 55000 N
A Aminopyriding 073 N 0.73 N 027 N A0 N 16 M
Amitraz 91 N 91 N MN  S1000N 2070 N
Ammonia 1000 N 1000 N 0 0 0
Ammonium suffemate 7300 N 7300 N 2700 ¥ 1000000 N 160000 N
Aniline 0N 0N S5C 100000 C 11000 C
Antimony and compounds 15 N 15 N 54 N 8200 N 110 N
Artimony pentaride 18 N 18 N 68N 10000 N 390 N
Antimony potassium tartsats 3N BN 128 18000 N 700 N
Antimony tetrozide 15 N 15 N 54N 8200 N 310 N
Antmony triozide 15N 15 N 5.4 N 8200 N 310 1
Apodio 470 N ATO N 180 N 270000 N 10000 N
Aramite 270 ¢ 25 ¢ 13C 23000 ¢C 2600 € |
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" -::: T ¥ = noucar nogen

] e Sl

Tw Amiwent Industnal/

Water Ax Fish Cammencs | Ressdorua

Contaminant ul ug/m3 mg/kg mg/kg mg/ug

Arsensc "N 1K 41N 6100 N 230 N
Arsenic (a3 carcinogen) 45 ¢C 0041 C 021 ¢ 380 C 43C
Arsine 052 N 0.5z ¥ 0 0 0
Assuns 330 N 330 N 120K 180000 N 7000 N
Asuiam 1800 N 1800 N 680 N 1000000 N 39000 N
Mrazine ¢ 28¢ 14 ¢ 2600 ¢ 290 ¢
Avermactin 81 15 N 15N 54N 8200 N 30«
Arobenzens 61 ¢ 5.8 C 29 ¢ 5200 C 560 C
Barium and compounds 2600 N 52N 950 N 1000000 N 55000 N
Baygon 150 N 150 N 54N 82000 N 3100 N
Bayleton 1100 N 1100 N 410N 610000 N 23000 N
Bavthroid 910 N 910 N M4ON 510000 N 20000 N
Benmfin 11000 N 11000 N 4100 N 1000000 N 30000 N
Benomy! 1800 N 1800 N 680 ' 1000000 N 39000 N
Bentazon 91 N 91 N MUN 51000 N 2000 K
Benzmasnyoe 610 N 3700 N 1400 N 1000000 N 78000 N
Banzens 36 C 2¢ 11C  20000C 2200 C
Benzsnathiol 037 & 037 N 0.14 N 200 N 78 N
Banzidina 0.029 C 00027 C 00014 C 25 ¢ 0.28 C
Benzoix scxd 150000 N 150000 N 54000 N 100000 N 1000000 N
Benzotrichioride as2 ¢ 0.048 ° 0L ¢ ¢ “c 49
borry! sicchol 11000 N 100 N 4100 1000000 N 230000 N
Benry! chizvids ol are 1 3400 C 360 C
Berviium and compounds 18¢ 0.075 C 0073 ¢ 130 ¢ 15 ¢
Bidrn TN LIN 14 N 2000 N 78 N
Bipharthvin (T alstar) 550 N 550 N 200N 310000N 12000 N
1.1-Bighemvt 1800 W 1800 N 680 N 1000000 N 39000 M
18is(2-chioroathyliether 082 ¢ 0.54 C, 0.28 C 520 C 58 C
Bis2-chioroisoorooyflether 8¢ L 45 c 820C € 910 ¢
Bis(chioramethyliether 0.0049 C 00029C 00004 C 28¢C 029 C
Bis(2-crworc- |-methysethryDather %6 C 89 ¢ asc 8200 ¢ 910 ¢
Bis(2-sthylheryfiphthaists (DEHP) a0 c a5 23" 41000 C ¢
Bisphenal A 1800 N 1800 N 680 N 1000000 K 39000 N
Boron (and borstes) 3300 N 210 N 1200 N 1000000 N 70000 N
Boron trifiuoride 1ZN 73N 0 0 0
Bromodichioromethans 17e 0¢ 5.1¢C 5200 C 1000 ¢
Bramosthene 96C 57°¢C 0 0 0
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C-c.;wyuon N = noncarcinG Jen
~r.o;ﬂ Sok o
Y Ambiertt industriai/
[ A Air Fish Commencal | Rasigentisi
Contamina w wim3 e T
Bromoform (mmm,— 40 C 180 0C 72000 € 8100 ¢
Bromomethane 87N 52N 18 N 29000 N 1100 M
4 Bromaphenvi pheryl ether 2100 N 2100 N 760 N 1000000 N 45000 N :
Bromoghas 180 N 180 N 68 N 100000 N 3900 N ;
Bromoxynd 730 N 750 N 270N 410000 N 16000 N |
Bromoxynil octanoste 730 N 730 N 270 N 410000 N 16000 N !
1.3 Butadiens 11C 0.64 C 0 0 0
1-Butanl 3700 N 3700 N 1400 N 1000000 N 78000 N
Butvi benzyr pitthaiste 7300 N 7300 N 2700 N 1000000 N 16000" N 1
Butylste 1800 N 1800 N 680 N 1000000 N JSOM—!
sac-Butylbenzens BI N 370 N 140 N 200000 N 7800 N !
tert-Butylbenzens BI N 370 N 140 N 20000u N 7800 N f
Butyiphithalyl butyiglycoiate 37000 N 37000 N 14000 N 1000000 N 780000 N
Cacodyfic acid 170 N 10N 41 N 61000 N 2300 N
Cadmium and compounds 18N 0.089 C 68 N 10000 N %0 N
Caprolactam 18000 N 18000 N 6800 N 1000000 N 390000 N
Captafol 780 C ne 37¢C 67000 C 4 C
Captan 1800 C 180 C 30 C 160000 C 18000 C
Carbaryl 3700 N 3700 N 1400 N 1000000 N 18000 N
Carbofwan 180 N 180 N 68 N 100000 N 3900 N
Carbon disulfids 1000 N 7300 N 1400 N 1000300 N 78000 N
Carbon tetrachionds 16C 12C 24 C 4400 C 49. _ .
Carbosulfan 370 N JION 140 N 200000 N 7800 N
Carbozin 3700 N 3700 N 1400 N 1000000 N 78000 N
Chiorad 1IN 1IN 271N 41000 N 1600 N
Chioramben 550 N 550 N 200 N 310000 N 12000 N
Chiosand 17¢C 16 C g8 ¢C 1400 C 160 C
Chiordane €.2¢C 048 C 024 C 40C 49 ¢C
Chioramazon-sthyl 730 N 730 N 270 N 412200 N 16000 N
Chiorine 3700 N 3700 N 1400 N 1000000 . 78000 N
Chiorine dioxide 21 N 21N 0 0 0
Chioroacet sidetryde 250 N 250N QN 140000 N 5400 N
Chioroacetic acid 1IN 73N 21N 41000 N 1600 N
2-Chioroacstopnanons 031 N 031 N 0 0 0
4Chioroandine 150 N 150 N S4 N 82000 N JILON
Chiorobenzens 9N PALVE ) 270N 410000 N 16000 N
Chiorobenzilste 25¢C 23¢ 12¢ 2100 C 240 ¢
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[ C-: T Y= NONCA Ty
T smtie: S0
Tep l Ambe .. Inoustnal!
Water Aie Fsh Commenca | Residernal
Contamanant Wil ugind mg/ky mg/kg mg/kg
p-Chiorobenzoic acd 7300 N 7300 N 2700 N 1000000 N 160000 N
4-Chiorooenzatrifiuonde 730 N 730 N 2710 N 410000 N 1600C N
2.CHoro-1.3-butadeene 14N 734 270 N 410000 N 16000 M
1-Chioroout sne 2400 N 15000 N 5400 N 000000 N 310000 N
CWorodibromomethane 13¢C ’s¢C 38 ¢C 6800 C 760 C
1-Chioro- 1.1 -difluorosthans 87000 N 520000 N 0 0 0
Chicrodifluoromethane 87000 N 520000 N a 0 0
Chiorosthane 8600 N 100000 N S400 N 100DOCO N 310000 N |
2-Chior . ~vi vinvi ather 150 N 910 N 340 N 510000 N 20000 N
Chioroform 15 ¢C 78 ¢C 3. ¢ 94000 7800 N
Chiorometnane 140 C 93 C 4 ¢ 44000 C 4900 C
4 Chiore- 2,2 methviandine hvarochionde 15C 14¢C 069 C 1200 140 C
4-Chioro- 2-matnylaniing 12¢ 11 c 054 990 C 110 C
beta Chioronaphthalens 2900 N 2900 N 1100 N 1000000 N 63u00 N
o-Chioranitrobenzens 42¢C 25C 3¢ 23000 € 2600 C
p-Chioronrrooenzens 5§ C I5¢C 18¢C 32000 C 3500 C
2-Chioroghenal 180 N 180 N 68 N 100000 N 3900 N
2-Chioropropas » 170 N 1000 N 0 0 ]
Cheorothalonsl 810 C 571¢C 3¢ 52000 C 5600 C
o-Chiorotoluene 120 N 730 & 270 N 410000 N 16000 N
Chiorpropham 7300 N 7300 N 2700 X 1000000 ~ 160000 N
Chiorpyritos 110N Y10 N 41 ¥ 61000 N 2300 N
Chiorpyrrios -methyd 70N N 140N 200000 N 7800 N
Chiorsulfuron 1800 N 1800 N 680 N 1000000 N 35000 N
Chorteaphos 29 N 29N 1N 16000 N 830 N
Chromeum (il and compounds 37000 ¥ 0.021 N 14000 N 100000C N 780000 N
Chromaum V) and compounds 180 N 0015 C 68 N 100000 N 3900 N
Cod tr ] 028 ¢C u 0 0
Cobalt 2200 N 2200 N 810 X 1000000 N 47000 N
Cokts Oven Emissions 0 028 ¢C 0 0 0
Copper and compounds 1500 N 1500 K 540 N 820000 N 31000 N
Crotonaidshyde 3s¢C 033 ¢C 017 ¢C 300 C Muc
Cumere 1500 N 94 N 540 N 820000 N 31000 N
Cyarndas: 0 0 0 0 a
Barisn cysnide 3700 X 3700 N 1400 ¥ 1000000 N 78000 N
Calcum cvurnde 1500 ¥ 1500 N 540 N 820000 N 31000 N
* *Chiorew cvenide 1800 N 1800 N 680 % 1000000 N 39000 N
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— C-cart ogen h = nonc ar nogen
..:F- _—y Sod
Tep Ambier Industnal
Water ‘. Fish Commencal | Rasudentisl
Comamnant il wy/m3 mgfkg mgg | mghn

1.3 Dichvorodenuidine P " R 1306 ¢ 140 ¢ |
1.4-Dichiore- 2-butens g1ne 0.067 C 0 0 0
Dhchsarnds fivoromethane 390 N 2100 N 2700 N 1000000 N 160000 N
1,1-Dichtorosthans 810 & 5200 N 1400 & 1000000 N 78000 N
1,2 Dichiosoethans (EDC) 12¢C 69¢C 35 . 5300 C 700 C
1.1-Dichioroettryiens 44 C 6 C 053 ¢ 950 C 1o ¢
1.2 Dichioroetfrviens (cis) 61 N J70 & 140 N 200000 N 7800 N
1.2 Dichioroethryiene (trans) 20N 730N 270 N 410000 N 16000 N
1,2-Dictuoroethviene imirturs) 55 N 330N 120 N 180000 N 7000 N
2.4 Drchioro "enol 110N 110 N 41 N 51000 N 2300 N
2.4 Dichioronheaoryacsiic Acid (2.4-D) 61 N JION 140 N 200000 N 7800 N
4-(2,4 Dichloroohenoxylbutync Acid 290 N 290 N 110 N 160000 N 6300 N
1,2-Dichioropropans 16 C §2¢C 46 8400 C 940 C
2.3-Drchioropr ooanol 110 N 110 N 41 ¥ 61000 N 2300 N
1.3-Oichioroproosne 17¢C 48 C 1.8 3300 C 230N
Dichéarvos 23¢C 22C 11 c 2000 C 220 C
Dicofol 15C 14 C 072¢C 1300 C 150 C
Dicyclopent adiene 042 N 21 N 410 N 610000 N 23000 N
Disldrin 042 C 0039 ¢C 002¢C JbC 4C
Die<-' emazsions 52N 52N ¢ 0 ]
Dinn 4 pithaiste 29000 N 29000 N 11000 N 1000000 N 630000 N
Distirytens giycol, monobuty’ sther 210 N 210 N -8 0 0
Lwiny ene glycol, monoetiryi sther 73000 N 73000 N 27000 N 1000000 N 1000000 N
Oistivytioramide 40C N 400 N 150 N 220000 M 8600 N
D2 -sthyiheryl) acioate 5600 C 520 C 260 C 480000 C 53000 C
Disthyistibestro 0.0014 C 0.00013 C 0000067 C g12¢cC 0014 C
Oifenzoqust (Avengs} 2900 N 2900 N 1100 & 1000000 N 63000 N
Difl chenruron 70N 130N 21¢ 410000 N 16000 K
1,1-Difuorosthane 69000 N 420000 N 0 0
Ditsopropyl methyiphospnonate (DIMP} 2900 N 2900 N 1100 » 1000000 N 83000 N
Omethipn T30 N 730 K 70 N 410000 N 16000 N
Damsthoats 13N 1IN 271N 4100 N 160 N
3,3'-Dimsthorybenridine 480 C 45 C 3¢ 41000 C 4500 C
Dimetirylamens VAN ] 02\ N 0 0 0
2,4 Dimetivylaniing hydrochionde 12¢C 13 € 0.54 C 930 C 110 ¢€
2.4 Damsttrytansiing SC c83¢C 042 C 160 C 85 C
N-N-Uamethviangine 1IN 1IN 27 41000 N 1600 N
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! C=ce nngen N = noncar zinopen i
- Aom. .| Sod ]
T Ambient ¢ industnal O
Witer Aw Rsh Commencai Residents !
Comtamsnant ugll ug/m3 makg | mgkg oy |
3.3 Dimethytbenzidine 0.73 ¢ 0068 C  0.034C 62 ¢ 69 ¢ ’
N.N-Dimathyttormamice 3700 N 310 N 1400 N 1000000 N 200G
1.1-Dimethytydrazine 26¢C 0.18 C 0.12¢ 20 ¢ 25 ¢
1.2-Dimsthyhydrazine 0.18 C 0017C  0.0085 C 15¢ 17¢
2.4 Dimathyiphenal 730 N 730 N 270N 410000 N 16000 N
2.6 Oimethyiphenol 2N 2N 81N 12000 N 470 N
3,4 Dimathyiphanol N a7 N 14N 20000 N 780 N
Dimethyl phtticiste 370000 N 370000 N 140000 N 1000000 N 1000000 N
Dimsthy! teraphthalate 1700 N 3700 N 1400 N 00000 N 780uC
1,2 Dinitrsbanzens 15 N 15 N 54 N 8200 N 310 N
1,3-Dinitrobenzens 37N 37N 1. N 2000 N 78
1.4 Dinitrobenzens 15 N 15N 54 N 8200 N 310 N
4,6-Dinitro-o-cyciohexyl pnenal 73N 73N 27N 41000 N 1600 N
2.4 Dinitroghenal BN 3N 27N 41000 N 1600 N
Dinitrotoksne mirtss 99 ¢C 092 ¢ 0.46 C 840 C 94 C
2.4-Dimitrotokssne 3N 3N 27N 43000 N 160 N
2.6-Oinitroteusne IN N 14N 20000 N 780 N
Dinoseb N TN N 20000 N 780 N
&n-Octyt phthalate 750 N 730 N 270N 410000 N 16000 N
1.4-Dioxane 610 C 57 ¢C 29C 52000 C 1530 ¢ |
| Diphanamid 1100 N 1100 N 410N 610000 N 23000
Diphenryiamine 910 N 310 N 340N 510000 20000 N '
1.2-Diphenythydrazine 84 C 081 ¢ 033 ¢C 120 C 80 C
Diguat 80 N 80 N 30N 45000 N 1700 N
Dirwct biack 38 0.78 ¢ 0073 ¢C 0.037 C 67 ¢C 14¢
Cuact biue 6 0.83 C 0077 ¢C 0.039 C ne 19 ¢
Direct brown 35 0.72 ¢ 0.067 C 0.034 C 62 ¢C 6.9C
Disulfoton 15N 15N 0.54 N 820 N NN
1,4-Dithiane 370 N 70N 140N 200000 N 7800 N
Diuron 73N 72N 27N 41000 N 1600 N
Dodine 150 N 150 N S4N 82000 N 3100 N
Endosulfan 20N 220 N BI N 120000 N 4700 N
Endothall 730 N 130 N 270 N 410000 N 16000 N
Endrin 1NN "N 1N §100 N 230 N
Epichiorohydriz 680 C 10N 32C 58000 C §500 C
1.2-Epoxybutans 210 N 210N 0 0 0
Etheohan (2-chiorosthy! phasphoric acid) 180 N 180 N 68 N 100000 N 3900 N |

-
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[ B C-tl; 20 & = nonc arcanogen
Aminent - | Sod
Tw Arbient industnal
Water Ar Fsh Commence | Residermual
Comamnant il ugimJ mg/kg g | mgig

Etheon 18N 18N 68 N 10000 N 390 N
2-Ethoxysthariol acriste 11000 N 11000 N 4100 N 1000000 N 230000 X
2-Ethorvethanot 15000 N 000 5400 N 1000000 N 310000 N
it scryiete 140 ¢ 3¢ 66C  12000C 1300 C
EPTC (S-Ettwi dipropyithsocarbamats) S10N gio N M40 N 510000 N 20000 N
Ettryt acetate 33000 N 33000 N 12000 8 1000000 N 700000 N
Elnytbenrene 1300 N 10000 N 1400 N 100000C N 78000 N .
E thylene cyanolrydrin 11000 N 11000 N 4100 N 1000000 N 230000 %
Ethisns diamune 730 K 730 N 270 N 410000 ¥ 16000 N
Ettrytens grycol 73000 N 73000 ™ 27000 N 1000000 N 1000000 N
Etirytrene grycol, monobutyl ether 210N 210 N 0 0 0
Ethyiens oxide 66C 18¢C 0631 ¢ 560 C 63 ¢C
Ethylens theoursa (ETU) §71¢C 53 ¢C 27 ¢C 4800 C 540 C
Ethyl ather 1200 N 7300 K 2700 1000000 N 160000 N
Ethwt mathacrAsts 3300 N 3300 N 1200 ¥ 1000000 N 70000 N
Ethyl p-irophemyt pheny phosphoratiioats 037 N 03T N 0.1% N 200 N 78X
Ethwinitrasoures 0.048 C 0.004S ¢ 0.0023 C 41C 046 C
Ethylphthaivi sthwi givealats 110000 N “110000 N 41000 N 1000000 N 1000000 N
Expreas 290 N 29k 110N 160000 N 6300 N
Fenamiphos 9.1 N SN JAN 5100 N 200 N
Fuomsturon 470 K 470 N 180 N 270000 N 10000 N
Fuoride 2200 N 2200 H 31 1000000 N 47000 N
Fuoridons 2900 N 2900 N 1100 N 1000000 N 63000 N
Farpramidol 730 N 730 N 270N 410000 N 15000 N
Rutotandl 2200 N 2200 N 810 N 1000000 N 47000 N
Fuvahnats JI0 N JI0 N 140 N 200000 N 7800 N
Folpst 1900 € 180 C %0 C 160000 C 18000 C
Fomasafen 35¢ 33¢C 17¢ 3000 C 340 C
Fonofos 1IN Ts N 27N 41000 N 1600 N
Formaidsivyde 7300 N 4 C 2760 N 1000000 N 180000 N
Formic Acd 73000 N 73000 N 27000 N 1000000 N 1000000 N
Fosatyl-al 110000 M 110000 N 41065 Nv 1000000 N 1000000 N
Furan N kYR | 14 N 20000 M 7% N
FF:um’dn 18¢C 016 ¢C 0.083 C 150 € e
furtural 110 N 5™ N AN 61000 N 2300 N
Furum 013 ¢C 0.013¢C 0.0063 C ne 13¢C
Fume-vdicr 20¢C ¢ ne 19000 C 2100 €
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I B € - carcinogen N = oncarcinogen '
Amiment ;
Teg Ambvent ndustnall | 1
Watsr Ar Fish Cammencal ’ Residentiad J!
Contamsnan: wll ugm3 my/kg mg/ig myag |
Glufosinate. aTenonan 15 N 15 N 54N 8200 N N0 x|
Giycidaideiryds 15 N 10 N 5.4 N 8200 N 310 N l
Giyphosste 3700 N 3700 N 1400 N 1000000 N 78000 N |
Haioryfop-methyl B 18K 18 N 0.68 N 1000 ¢ 9N
Harmany AT0N 470 N 180N 270000 .. 10000 N
HCH (slpha) LA N 0.098 C 005¢C 9: ¢ 10¢
HCH (beta) 37¢ 035 ¢C 018 ¢C 320 ¢ 55 °
HCH ([gamms) Lindans 5.2 ¢ 048 C 0.24 C 4“0 C a3
HCH-tachrycal 27 ¢ 0.35 ¢ 018 ¢ 320 ¢ J5 Cqer
Hegtachior 0.23¢ 0.14 C 007 C 130 € 4 C |
Hegtachior spoxide 012 ¢ 0.069 C 0.035 C 63 C 7¢
Hexabromobenzene 12N 13N 27N 41000 N 1600 N
Hexactiorooenzens 0.66 C 039 C 02°¢ 360 C 4c
Haxachior obut adiens e 8.1¢ 40C 7300 € 820 ¢
Hexachiorocyclapsntadisns 0.15 N 0.73 N 95N 140000 N 5500 N
Hazachiorsdibenze-g-iozn e riure 0.0011 C 0.00014 C  0.000051 C 0.082 C 0.01 ¢
Hexachiorogthans 15¢C 45C 230 410000 C 4606 C
Hexachiorophane 1N 1NN 41N 6100 N 230 N
Hezslrydre1.3,5-trinitre- 1,3,5-triazine 61 ¢ 57 C 29¢C 5200 C 580 C
1.6-Haxamethyiens disocyansts 01N 0.1 N 0 0 0
o-Hexane 350 N 2100 N 810N 1000000 N 47000 N
Hexaznone X 1200 N ASON 670000 N 26000 N
Hydrazine, hydrazine sudfate 22¢C .0t e eic 190 ¢ n¢
Hydrogen chioride 210 N 20N 0 0 0
Hydrogen suifide 110 N 10N 41N GI00ON 2300 N
Hydrogunons 1500 N 1500 N SAON 820000 N 31000 N
— 470 N 470 N 180 N 270000 N 10000 N
imazaguin 9100 N 9100 N 3400 N 1000000 N 200000 N
jprodiona 1500 M 1500 N S40N 820000 N 31000 N
iren 11000 N 11000 N 4100 N 1000000 N 230000 N
- 1800 N 11000 N 4100 N 1000000 N 230000 N
Isophorons - 7100 ¢ 860 C 330 C  600000C 67000 C
Isopropain 550 N 550 N 200N 310000 N 12000 N
{soprogy! methy! phosphorsc acid 3700 N 3700 N 1400 N 1000000 N 78000 N
\saxaben 1800 N 1800 N 680 N 1000000 N 39000 N
Kepone 037 ¢C 0.035 C 0018 ¢ 2e 15¢
Lactoten N 7N 27N 41000 N 1600 N
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< ‘.ltmooen N = NONC M CINO &0
A : : Sx
Tep Al ’ Inoustnal
Watee AL Commenca | Rasidentiai
Contaminant wll wpmd mghg mokg | mong
Linuron 73N 79N 2N 11000 N S0 M
Lithwurm 730 N 730 N 276N 410000 N 16000 N
{ondax 7300 K 7306 N 2700 N 1000000 N 160000 N
Maiathion 730 N 730 N 270K 410000 N 16000 N
Maienc anhydride 3700 N 3700 N 1400 N 1000000 N 78000 N
Maletc hvorands 18000 N 18000 N 6800 N 1000000 N 390000 N
Malononstrile 0.73 N 0.73 N 0.27 N 410 N 16 N
Mancazet 1100 N 1100 N 410N 6I0000N 2303 K|
Manet 180 N 180 N 88N 100000 N 2900 N
* *Manganess and compounds 840 K 052 K JIC N 470000 N 18000 &
Mephosfoian 23N 23 N 12N 1800 N 70 N
Mepquat chvoride 1100 N 1100 K Q10N 610000 N 23000 N
) ercunc chionae 1N 1N 41N §100 N 230 N
Mercury imorganec| 1N 31N “t~ §100 N 230 N
Mercury (mathryf) TN 37N 1.4 2000 N 7N
Merpnes 11N 1IN 041 N §10 N 23N
Merphos axide 1IN 11N 0.41 N 610 N 23 N
Metatarvi 2200 N 2200 N S10N 1000000 K 47000 N
Metnacryionrtrie 37N 73K 14N 2000 N 78 N
I Aethamsdoonas 7.8 N 18 N 0.68 N 1000 N 33 N
Metl o 18000 N 18000 N 6800 N 1000000 N 390000 N
Methigathvon 37N 37N )ev 20000 N 780 N
Mot 910 N 910 N WON 510006 N 20000 N
Methoxychior 180 N 180 N 68N 100000 N 3900 N
2 Methorysthanol scetate 73N 13N 27N 41000 N 1600 N
2 Methorysthanal I N 210 N 4N 20000 N 780 N
2 Methory 5-nvtroarsine 150 ¢ TR §9C 12000 C 1400 ¢
insthyt scaters 37000 N JJUOON 14000 1000000 N 780000 N
Metti acrylate 1100 N 1100 N 00 §10000 N 23000 N
2 Methylandine hydrochicide ¢ 35¢C 1.8 3200 ¢ 350 ¢
2-Mettyiandine 28 ¢ 28 ¢ 3¢ 2400 C 270 ¢
Metiy! chiorocarbonats 37000 N 300N 14000 N 1000000 N 780000 N
442 Mathvi4-chiorophenarv] butyric acid 370 N 370 N 140N 200000 K 7800 N
2 Matyb4-chirophenorvacetx acid 18 N 18 N §8N 10000 N 390 N
242 Mathyt 14-chiorophenorylpropionee. acid 37 N 37N N 20000 N 780 N
Metiyicy=lohe ane 31000 & 31090 N 0 0 0
Methr. ‘ane bromsde 81 N 370 N 140 N 200000 N 7800 N
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64
r C=car open N - nonc a anogern:
~ Ao Sod |
‘ » Ambient inoustrisl *
Watx Ax Fish Commencal Rasidert:af ‘
Comtaminar. il wg/m3 mok; | mehg oy |
Methylens chioride 40 C 380 C 42C  76000C 8500 C |
4,4'-Methylens bis(2-chioroaniine) 52C 48 ¢C 24 ¢C 4400 C 490 ¢
4.4'-Mathviensbisbenrensamine ¢ 25 ¢ 13¢C 2300 C 260 €
44" Methylens bis(N.N'-dimethy{janiine 150 C 14C 69 C 12000 C 1408 C
4.4’ Msthylenediphsny! isocyanats 0.035 N 021N 0 0 0
Methyl sthy! kstens 1900 N 10000 N 8100 N 1000000 N 470000 N
Methyi hydranns 81¢C 057 ¢C 029 C 520 C 56 C
Maethryl isabuty! xetons 2900 N 843 N 1100 N 1000000 N 63000
Maethyi methacryists 2900 N 2900 N 1706 N 1209000 N 83000
2-Metil- S-nrtroaniine 200 C 19 C 96 C 17000 C 1901 C
Mathy! parsthion 3.1 N 8.1 N J4N 5100 N 200 N
2-Msthyiphenol {o-cresol) 1800 N 1800 N 680 N 1000000 N 39000 N
3-Msthyipnenol im-cresal) 1800 N 1800 N 680 N 1000000 N 3900u N
4-Methyipnenol (p-cresol) 180 N 180 N 68 N 100000 N 3900 N
Matiryl styrans Gnixture) 60 N 420 N 81N 120000 N 4700 N
Methyt styrons (alpha) 430 N 2600 N 950 N 100U0CO N 55000 N
Methy! tertbutyl ether (MTBE) 180 N 31000 N 68 N 100000 N 3960 N
Mstolacior (Dual) _5500 N 5500 N 2000 N 1000000 N 120000 N
Metribuzin 910 N 910 N 40N 510000 20000 M
Mirex 31¢C 035 C 018 ¢ 30 ¢ 35 C |
Moiinats N 13N 27 N 41000 N 1600
Molybdsnum 180 N 180 N 68 N 100000 N 3900 N
Menochior amine 3700 N 3700 N 1400 N 1000000 N 78000 N
Neded 13N 73N 27 N 41000 N 1600 N
2-NaphthyrsTuns 0.052 C 0.0048 C 0.0024 C 44C 049 C |
Nagropamide 3700 N 3700 N 14CO N 1000000 N 78000 N
Nickel refinery dust 0 075 C 0 0 0
Nicksl and compounds 730 N 730N 270N 410C00 N 16000 N
Nickel subsuifide 0 037 ¢ 0 0 0
New agyrin S5 N 55 N 20N 31000 N 1200 N
Nitr=te 58C00 N 58000 N 22000 N 1000000 N 1000000 N
Nitric oxide 3700 N 3700 N 1400 N 1000000 N 78000 N
Nitrite 3700 N 3700 N 1400 N 1000000 N 78006 ¥
2-Nitroanding 22N 21N 081 N 1200 N 47N
3-Nitroaniling 110 N 110 N QN 31000 N 2300 N
4 Nitroardline 110 N Mo N 41 N 61000 N 2300 N
Kitrobenzene J4N 21N 68 N 10000 N 390 N




o5 EMERGENCY REMOVAL GUIDELINES 65
L,—-_; :;g;n N = waxcad Cinogen
Ambee-~ Som
Tep Ambrent Inoustral)
Wates A Fish Commencal | Resdential
Contamsnant wyL uymd mg/kg mg/kg | moig

Nitrofuramown 2600 N 2600 N 950 N 1000000 N 55000 N
Nitrofurazons 45 ¢C 0067 C g ¢ 380 C 43 C
fNitrogen dioxide 37000 N 37000 N 14000 N 100000C N 780000 N
Nitroguansding 3700 N 3700 N 1400 ¥ 1000000 N 78000 M
4-Nitrophenol 2300 N 2300 N B40 N 1000000 N 48000 N
2-Nitroprovane 210 N 0.067C 0 0 0
N-Nitrasodi-n-butylamme 1.2¢C .11 ¢c 0.058 C 110 C 12¢
N-Nitros oteethanolamme 24 C 022¢ 211 ¢ 200 C 23 ¢
N-Nitrosodiethyiamns 0.045 C 0.004! C 0.0021 C 18 ¢C 043 C
N-Nitrosodsme thyl amene 013¢C 0.013¢C 0.0062 C 11 C 13¢
N-NitrosadiphenyiaTens 1400 C 130 C 64 C 120000 C 13000 C
N-Netroso di-n-orogylaning 0.96 C 0.089 C 0.045 C 82¢ 91 C
N-Niroso-N-methysethylamme 031 ¢C 0.028 C 0.014 26 C 28¢C
N-NitrosopyrToiiting 3.2¢C 0.29¢C [PALIRS 2710 ¢C 3C
|m-Ntretolusne 61 N 370 N N 200000 N 7800 N
o Nitrotokmns GI N 370 N 140 N 200000 N 7800 N
p-Mitrotokusne 61 N J70 N 140 N 200000 N 7800 N
Norflurazon 1500 N 1500 N 540 N 820000 N 31000 N
NuStar 26 N 26 K 95 N 14000 N 550 N
Octabromodighenyt sther 110 N 110 N 41 N 61000 N 2300 N
Octatrywro- 1357 tetrenitro- 1357 -tetrazocine 1800 N 1800 N 680 N 1000000 N 39000 N
Octamethryipyrophasphor amide 1IN 1IN .. N 41000 N 1600 N
Oryzain 1800 N 1800 A 680 N 1000000 N 38000 N
Oxadiazon 180 N 180 N B8N 100000 N 3900 N
Dxamyt 910 N 910 ¥ 340 N 510000 N 206000 N
Orxyflvarten 110 N 110N 41N 61000 N 2300 N
Paclobutrarci 470 ¥ 470 N 180 N 270000 N 10000 N
Paraqust 160 N 160 ;I 61 N 92000 N 3500 N
Parathion 220 N 220 N BI N 120000 M 4700 N
Peduiats 1800 N 1800 N 680 N 1000000 N 33000 N
Pendamethain 1500 N 1500 N 540 N 820000 N 31000 K
Pentabrome-6-chiorg cycloherane 280 C 21 ¢ 4 25000 C 2800 C
Pamabromodiphamyd sther 73N 1N Pl | 41000 N 1600 M
Pesmactiorobenreng 43 N 28N 1N 16000 X 630 N
Pentachioronrtroberusne 41C 24 C 12¢C 2200 C 250 C
Pentschior ophenal s6 C 52°¢C 26 ¢C 4800 C 530 C
Permativin 1800 N 1800 N 680 . 1000000 N 38000 N




66 EMERGENCY REMOVAL GUIDELINE:S 66
C = carcnogen N = noncarcinogen —J
Amieent Sod
Tag Arnbrent ' Industnal ]

Water A Fish Commencal | Residential

Contaminant wii ug/m3 mg/kg mgig mg/kg
Phenmedipham S100 N 9100 N 3400 N 1000000 N 200000 N
Phenol 22000 N 22000 N 2100 N 1000000 N 470000 N
m-Phenylenediamine 220 M 20N 81N 120000 N 4700 N
p-Phanylensdiamne 6900 N 6900 N 2600 N 1000000 N 150000 N
Phenryimercuric acstats 28N 29N 1IN 1600 N 63N
2-Phenyiphenol 3500 C 20 C 160 C = 300000 C 33000 C
Phorate 73N 1IN 21K 4100 N 160 ¥
Phesmst 730 N 730 N 270K 410000 N 15000 N
Phosphine NN 31N 41N 6100 N 230 N

Phosphonic acid 100 N 100 N 0 0 0
Phasphorus (whita) 073N 0.73 N 0.27 N 410 N 16N
p-Phthalic acid 37000 N 37000 N 14000 N 1000000 N 780000 N
Pivthalic anfydride 73000 N 1300 N 27000 N 1000000 N 1000000 N
Picloram 2600 N 2600 N 950 N 1000000 N 55000 N
Pirimiphes-msthy! 370 N 370 N 140 N 200000 N 7800 N
Polybrominsted bipheryts 0.76 C 0.07 C 0.035 C 64 C 55N
Polychiorinated biphenyts (PCB3) 235 ¢C 03¢ 0.160 C 286 C Jsc
Aroclor 1018 28 N 26N 0.95 N 1400 N 55 N
Arocior 1254 073N 0.73 N 0.27 N 410 N 16 N
F wlychioninated terphenyts (PCTs) 15¢ 0.14 C 007 ¢ 130 C ue

Poiynuciear aromatic hydrocarbons 0 0 0 0 0
Acsnaphthene 2200 % 2200 N 810 N 1000000 N 47000 N
Anthracene 11000 N 110" N 4100 N 1000000 N 230000 N
Benz{ajsntivacene 82¢ 1C 043 C 780 C 88 C
Benzofbifiuoranthene 9.2¢ 1C 043 C 780 C 88 C
Benzo{kfiuoranthens 82 ¢ 10 C 43¢ 7800 C g0 ¢
Banzolajpyrene 092¢C g1 c 0.043 C 78 C 88 ¢C
Corbazole 340 C 31 e 16¢ 29000 C 3200 C
Chryssne sa0 ¢C 100 C 43¢ 78000 € 8700 C
Dibenzishjantivacens 092 ¢C 0icC 0.043 C 78¢C 88 ¢C
Fluoranthens 1500 N 1500 N S40 N 820000 N 31000 N
Ruorene 1500 N 1500 N 540 N 820000 N 31000 N
Indenol 1,2, 3-cdlpyrene 3.2¢C 1c 043 ¢C 180 C 88 ¢
Naghthaiens 1500 N 1500 N 540 N 820000 N 31000 N
Pyrene 1100 N 1100 N 410 N 810000 N 23000 N
Prochioraz 45C 42¢C 21¢ 3800 C 430 C
Profiuralin 20N 220N 81N 120000 N 4700 N




67 EMERGENCY REMOVAL GUIDELINES

O/
- ‘-C-:ucnown N = noncarcincen
; -m Sod
Tep [ Am et ingustral/
Water e Frsh Commencal | Resimntia
Contaminant ulL wym3 mg/ky mg/kg mg/kg

Prometon 550 N 550 N 008 310000 K 1ZDOT M
Prometryn 150 N 150 N 54 N 52000 N 3100 N
Pronamide 2700 N 2700 N 1000 N 1000000 N 58000 N
Progachior ATON 470 N 180 A 270000 N 10000 N
Propani 180 N 180 N 62 N 100000 N 3900 N
Procargits 730 N 730 N 270N 410000 N 16000 N
Propargyl sicohol T3 N 713N 27N 41000 N 1600 N
Propazme 730 N 730 N 270N 410000 N 16000 ¥
Propnam 730 N 730 N 210N 410000 N 16000 N
Propeconazon 470 N 470N 180N 270000 N 10000 N
Progylens ¢.ycol 730000 N 730000 N 270000 N 1000000 N 1000000 N
Propyiena givcal. monosthvi sther 26000 N 26000 N 9500 N 1000000 N 550000 N
Progylena giycol, monomativyi ather 26000 N 21000 N 9500 N 1000000 N 550000 N
Propylens oride 28C 48 C | W 2400 C 20 C
Pursut $100 N $100 N 340, 1000000 N 200000 N
Pydmn 910 N S10 M 40N 510000 N 20000 N
Pyndine 7N 3TN 14 N 20000 N 180 N
Cusnainhos N 18 N 68 N 10000 N 390 N
Cuenomsns 0.5¢ . 0.05: C 0.028 C 48 C 53¢C
Resmethnn 1100 N 1100 M 410 N 610000 N 23000 N
P ael 1800 N 1800 N 680 N 1000000 N 39000 N
[Rotenane 150 N 150 N SAM 82000 3100 N
S~ 810 N S10 N 0 N 510000 N 20000 N
Selenious Acid 180 N 180 N 68 M 100000 M 3900 N
Selenyum 180 N 180 M 68 N 100000 N 3900 N
Selenourss 180 N 180 N 68 N 100000 N 3900 N
Sethorvdim 3300 N 3300 N 1200 4 1000000 N 70000 N
S<  and compounds 180 N 180 N 68 ! 100000 N 3900 N
Samarme 56 C 52¢C z 4800 C 530 ¢C
Sodaumn ands 150 N 150 N . 82000 N 3100 N
Sodum dethyidithiocarbamate 25 ¢ 23 ¢ 12¢ 2100 C 40 C
Sodum fuoroacstats 0.73 & 0.73 N 0.27 N 410 N 18 N
Sodium matavanadaste J7 N 7N 4N 20000 N 780 N
Strontium, stable 22000 N 22000 N 8100 N 1000000 N 470000 N
Strychrune 11N 1N 41 N 6100 N 230 N
Styrerw 1600 N 10000 N 2700 N 1000000 N 160000 N
Systham 910 K 910 X 340 - 510000 N 20000 M
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L C-ce ~gen N = nonc ar cdge.: :{
Aminerm Sod )
Amizent Incustrial (
Water Ar Fsh I Commencal | Rasidential
Contaminant wgll wmd | mgig mgAg oy |
2.3.7.8.TCDD (doxin 0.000043 C  0.0000054 C 0.000002 C 0.0037C 000041 C |
Tebuthaaron 2600 N 2600 N 950 N 1000000 N 55000 N
Temeshos 730 N 7130 N 270 N 410000 N 16000 N
Terbacd 470 N 470 N 180 N 270000 N 10000 X
Torturfos 031 N 09T N 0.34 N S10 N IN
Torbutryn 7N 7N 14N 20000 N 780 N
1.2.4,5-Tetrachiorodenzens 18 N 1N 41N 6100 N 230 N
1,1.1,2-Tetrachiorosthane 41 ¢ 4 12C 22000 C 2500 C
1.1.2.2-Tetrachiorosthane 52¢ kKR 16C 2900 C 320 L
Tetrachiorostivyiens (PCE) 110 C J10C 6.1 C 11000 C 1200 C
2.3.4.6- Tetrachiorophenoi 100 N 1100 N 410 N 610000 N 2300G N
9.2.a.8 Tetrachiorotohmne 0.053 ¢ 0031 C 0.016 C 23¢C 32¢
Tetrachiorovinphos 280 C 26¢C 13¢C 24000 C 2700 C
Tetrasthyidithiopyrophosphate 18N 18N 68N 10000 N 390 N
Tetranthy! lnad 0.0037 N 0.0037 N 00014 N 2N 0078 N
1.1,1,2- Tetrafiusrsethane 140000 N 840000 N 0 0 0
Thallic cride 26N 26N 095N 1400 N 55 N
Thadinsn " Y 0 0 0
Thallium scetate 33N 3N 1.2 N 1800 N 70 .
Thallm carbonats 29N 29N 11N 1600 N 6IN
Thallum chiorics 29N 29N 1.1 N 1600 N 6N
Thalium mtrate JIN KRN | 12N 1800 N TON
Thallum selenits JIN 3IN 12N 1800 N 70 N
Thallium sulfste 29N 29N 1.1 N 1600 N B3N
Thebencark JION JION 140 N 200030 N 7800 N
24{Thiocysnometivyithiol-benzothiazole 1100 N 1100 N 410 N 610000 N 23000 N
Thiofanex 11N 11N 41 N 61CI N 230N
Theophanate-mettryl 2900 N 2900 N 1100 N 1000000 N 63000 N
Thiram 180 N 180 N 68 N 100000 N 3900 N
Tlmdwmnh 22000 N 22000 N 8100 N 1000000 N 470000 N
Tonens 750 N 4200 N 2700 N 1000000 N 160000 N
Totuene-2,4-diaming 21¢C g2¢ 0093 C 180 C 20C
Tolusne-2.5-dismine 22000 N 22000 N 8100 N 1000000 N 470000 N
Tolsne- 2,6-Garrene 7300 N 7300 N 2700 M 1000000 N 160000 N
p- T olusdine HC a3c 17¢C 3000 C 340 C
Torspnens 61C 056 C 629 ¢C 520 C 58 C
270N 2IC N 100 N wnane ¥ tonn W

Tralomethm
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C:; 008 N = noncar canogen ——]
AntnemJ Sod
Tay Ambierr Industral]
Watar Air Fish Cammencal | Residential
Contaminant uglL ugim3 mg/kg mg/kg mg/kg

Triakate 40 N 470 N 180N 270000 N 10000 N
Trasufuron 0N 370 ¥ 140N 200000 N 7800 N
12,4 Tribromobanzans 30N 180 N G8N 100000 N 3900 N
Tributytun oxide (TBTO} 1IN 11N 041 K 610 N 3N
24,6 Trichioroansiine fydrochioride 230¢C 2¢ Her 20000 C 2200 ¢
2.4.8-Trichioroarsine 200 C 18 C 93¢ 17000 C 1900 C
1.2.4 Trichiorobenzens 190 N 2100 N 40N 200000 N 7800 K
*1.1,1-Trichiorosthane 790 N 10000 N 470N 720000 N 27000 N
1.1,2-Trichioroethane 19 C 1 5.5 ¢ 10000 C 1100 C
Trichioroetir ‘ene (TCE) 160 C 106 € 28 ¢C 52000 C 4700 N
Trichloroftuor omethane 1300 N 7300 N 4100 N 1000000 N 230000 N
2.4.5-Trichior ophanal 3700 N 3700 N 1400 N 1000000 N 78000 N
2.4,6-Trichior ophenol 610 C 57¢ 297 52000 C 5800 C
2.4.5-Trichiorophenoxyacetc acid 370N 370 M 140 % 200000 N 7800 N
242.4.5-Trichiaraghenoryjorucionsc acid 290 N 290 M 1¢ 160000 N 6300 N
1.1,2- Trichioropropane 30N 180 N B8 N 100000 N 3900 N
1,2.3-Trichioropropans 0.15C 0.089 C 0.045 C 82¢ 9.1¢
1,2.3-Trichiorspropens 30N 180 N N 100000 N 3900 N
1.1,2-Trichlors-1,2,2. trifiuorosths 59000 N 310CJ0N 410000 N 1000000 N 1000000 N
Tridiphane 110 N 10 N 41N 61000 N 2300 N
Tristhylamine 13N 73N 0 0 0
Trifhuralin 870 C LI a1c 74000 C 5900 N
1.2.4 Trimathylenzene 300 N 1800 N B8O N 1000000 N 39000 N
1,35 Trimstiwibenzens 300 N 1800 M 830 N 1000000 N 39000 ¥
Trimetmy phasphate 180 C e 85¢C 15000 C 1700 ¢
1.3,5 Trinftrobanzens 18 N 18N 088 N 1000 N 9N
Trinitrophenryimethyirtramine 70N 370 N 140 4 200000 N 7800 N
2.4.6-Trinitrotousns 18 N 18 N B.E | 10000 N %0 N
Uranium (soluble sats) 110 N 1o N 4 1«  BIOOON 2300 N
Venadam 260 N 260 N 95 .« 140000 N 5500 N
Vanadk- pentonds 30N 330 N 120N 180000 N 7000 N
Vanadum sulfsts 130 N 730 N 270% 410000 N 16000 N
Yemam 7N 3TN MN 20000 N 780 N
¥inclozoin 810 N 910 N M0N 510000 N 20000 N
Vit scatete 37000 N 2100 N 14000 N 1000000 N 780000 N
Viryt bromide 52N 3TN 0 0 0
Vi chionde 18 ¢ 210 0.17 300 C U
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C = carcinogen N = noncarcnogen —J
Ambvent Sod |
® Ambient industnal ]
Wator Ax Fish Cammenical Rasidernal
Contaminan wht ugimd /g mg/kg mg'kg
I 1N 1N 41N 6100 N 230 N |
™ Xylens 1400 N 7300 N 27000 K 1000000 N 1000000 N
o Xylene 1400 N 7300 N 27000 N 1000000 N 102000 N
o Xyiers 520 N 3100 N 0 0 0
Xylens (mixed) 12000 N 73000 N 27000 N 1000000 N 1000000 N
Zinc 11000 N 11000 N 4100 N 1000000 N 230000 N
Zinc phospiide 1N 1NN 41N 6100 N 230 «
Zned | 1800 N 1800 N 580 N 1000009 N 39000 ¥ |
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(APRIL 1997)

Emergency Response Division
Office of Solid Waste and Emergency Response
U S. Environmental Protection Agency
V.ash. o .. DC 20460

Table Acron 'ms

CAS # Chemical Abstract Number

DWEL Dnnking Water Equnval;m Level; calculated by multiplying the oral RfD by 70 kilograms (adult body weight; and dividing Ly the average vol .me
of water (2 hters) consumed per day

Longer-term HA (Cluld) Drinking Water Health Advisory for 10 kilogram child consuming 1 liter of water per day for up to 7 year-

MCL Maxymum Contaminant Level (National Primary Drinking Water Standard)

MCLG Maximum Contaminant Level Goal

MFL Million Fi*-=rs per Liter

treat MCL 1s based on the capability of the treatment technology

URTH-STAR Short-term Risk Level (STAR) recommended for an Unreasonable Risk to Health (URTH) under the Safe Drinking Water Act (SWDA)



REMOVAL NUMERIC ACTION LEVELS FOR CONTAMINATED DRINKING WATER SITES

(APRIL 1997)
Chemical Cancer Risk Standards and Health Advisories IR Superfund
10* DWEL Longer- MCL/ URTH Removal
ORGANICS CAS# | Cancer | Cancer term HA MCLG -STAR- Action “
Group Risk Child Level Level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
| Acenaphthene 83329 - - 2,100 - 2.100 i
Acetone 67641 D 3,500 3,500
Acifluorfen (Tackle) 62476599 B2 100 400 100 -10 : 100
Acrylamide (2-Propenamide) 79061 B2 1 7 20 treat/0 ] ]
Acryinnitrile 107131 Bl 6 - -0 3 6
Adipates (Diethylhexyl) 103231 C 3,000 20,000 20,000 400/400 § A0 ]
Alachlor 15972608 | B2 40 400 210 a0 o
Aldicarb (Temik) 115063 D - 35 - 77 15 o
Aldicarb sulfone 1646884 D 35 mn - s
Aldicarb sulfoxide : D : -3 177 35 )




REMOVAL NUMERIC ACTICN LEVELS FOR CONTAMINATED DRINKING WATER SITES
(APRIL 1997)

Chemical Cancer Risk Stndards and Health Advisories Supcrfund_
10 DWEL Longer- MCL/ UrRTH Removal
ORGANICS CAS# Cancer | {ancer term HA MCLG -STAR- Action
Group Risk Child Level Level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) {.g/L)
— ]
Aldrin 309002 | B2 0.2 1 0.3 o
Ametyn 834128 D - 300 900 - 200
Ammonium sultamate 71713060 D - 8,000 20,000 8.000
Anthracene 120127 D - 11,000 - 11.000
Atrazine 1912249 C - 200 50 3/3 30 o L0
Baygon 114261 C . 100 40 «0
Bentazon 25057890 D - % 300 -120 300
Benz(a)anthracene 56553 B2 - 0.1/0
Benzene 71432 A 100 - 3/0 100 100
Benzo(a)pyrene 50328 B2 - 0.2/0 02
Benzo(b)fluoranthene 205992 B2 - 0.2/0
Benzo(k)fluoranthene 207089 B2 - 0.2/0
bis-2-Chioroisopropy! eu... 108601 D - 1.000 4,000 -]'m()
Bromacil 314409 5,000 3.000 5,000
Hrom- -hloroniethane 74975 . SO0 1 (n¥) -
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REMOVAL NUMERIC ACT'CN LEVELS FOR CONTAMINATED DRINKING WATER SITES
(APRIL 1997)
Chemical Cancer Risk Standards and Health Advisories
10¢ DWEL Longer- MCL/ URTH
ORGANICS CAS# Cancer | (ancer term HA MCLG -STAR-
Group Risk Child Level
(ug/L) (ug/L) (vg/L) (ug/L) (ug/L)
l Bromodichloromethane 75274 | B2 60 700 4,000 100/(80")/0
Lnromoform 75252 B2 400 700 2,000 100/(80*)/0
Bromomethane (Methy! bromide) 74839 D - 40 100 .
Butanone (2-) (see Methyl ethyl ketone)
Butyl benzy! phthalate 85687 C 6,000 - 100/0
Butylate 2008415 D - 2,000 1,000 )
Carbaryl 63252 D 4,000 1,006 ]
Carbofuran 1563662 E - 200 50 40/40 50
l Carbon tetrachloride sus | B2 | 0w % 70 510 n e
Carboxin 523 .84 D 4,000 1,000 - 1.000
[ Chloral hydrate ( Irichioroacetaldehyde 302170 C 60 200 60r/40 )
monohydrate)
Chlgram 133904 D 500 __200 - w |




REMOVAL NUMERIC ACTION LEVELS FOR CONTAMINATED DRINKING WATER SITES
(APRIL 1997)

Chemical Cancer Risk Standards and Health Advisories Superfund :n
“
ORGANICS CAS¥ Caner r*.l gcer PWEL ttnr:xsle{r.; &“gf‘(, lg"r‘l’; RZ::,O:,: :
Growp | Risk Child Level Lovel |
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) r1g/L) "
Chlordane sTas | B2 3 2 - 210 | '-T—J
Chlorobenzene (see Monochlorobenzenc) . |
, Chloredibromomethane (Dibromo- 124481 C - 700 2.000 100/(80%)/60 600 [
chloromethane)
ll Chloroform (Trichloromethane) 67663 | B2 600 400 100 100/(80%/0 o |
Chloromethane (Methyl chloride) 74873 C - 100 400 ] ] 100 -
[ Chlorophenol (2-) 95578 D - 200 50 200 "“H
” Chlorothalonil 1897456 B2 150 500 _ 200 150 _{
Chlorotoluene, o- 95498 D - 700 2,000 700 N
Ciu.iotoluene, - 106434 D - 700 2,000 200 7]
‘ Chlorpynifus 2921882 D 100 30 10 ]
Chrysene 218019 B2 0.2/0 7
Cumene (see Isopropylbenzene) -
Cyanazine 21725462 C 70 20 N " J
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Chemical Standards and Health Advisories
10 DWEL Longer- MCL/ URTH
ORGANICS CASH Cancer | Cancer term HA MCLG -STAR-
Group Risk Child Level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
2,4-D(2 4-Dichlorophbenoxyacetic acid) 94757 D - 400 100 70/70 100
Dacthal (DCPA) 1861321 D 20,000 5,000 -
Dalapon 75990 D - 900 300 200/200 -
Di[2-ethylhexyl)adipate 103231 C 3,000 20,000 20,000 400/400
Diazinon 333415 E 3 5
Dibenro[a,hjanthracene 53703 B2 0.3/0 -
Dibromoacetonitrile 3252435 C 800 2,000 -
Dibromochloromethane (see Chlorodi-
bromomethane _
Dibromochloropropane (DBCP) 96128 B2 3 - 0.2/0 3
Dibromomethane (Methylene bromide) 74953 D - .
Dibutyl phthalate (di-n-Butyl phthalate) 84742 D - 4,000 A
Dicamba 1918009 D 1,000 300
I Dichlorgacetic acid 79436 B2 100 1,000 60°/0
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(APRIL 1997)
i Standands and Health Advisories W
[ 104 DWEL Longer- MCL/ URTH Removal
ORGANICS CAS# Cancer Caucer term HA MCI G STAR Action
Group Risk Child Level Level
(ug/L) (ug/L) (ug/L) (ug/L) fug/L) (ug/L)
Dichloroacetonitrile 301812v C - 300 800 30
Dichlorobenzene -o (1,2-) 95501 D . 3,000 9,000 600/600 3,000 3,000
Dichlorobenzene -m (1,3-) 54131 | D - 3,000 9,000 600/600 i 3,000
Dichlorobenzene -p (1,4-) 106467 C - 4,000 10.000 15715 750 750 j
Dichlorodifluoromethane (Freon-12) 75718 D - 5,000 9,000 _*.000
Dichloroethane (1,1-) 75343 | . 3,500" ; ] )
“ Dichloroethane (1,2-) (Ethylene 107062 B2 40 700 5/0 40 40
dichloride) _
Dichloroethylene (1,1-) 75354 C 4 1,000 7 70 70
Dichloroethylene (cis- 1,2-) 156592 D 400 3,000 70/70 400 400 }
Dichloroethylene (trans- 1,2-) 156605 D : 600 2,000 100/100 60 | eo0 |
Dichloromethane (Methylene chloride) 15092 B2 500 2,000 510 S0 j
Dichlorophenol (2,4) _ 120832 D 10 30 30 :/
Dichloropropane (1,2-) 18875 B2 S/ "
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Chemical Cancer Risk Standards and Health Advisories
10 DWEL Longer- MCL/ URTH
ORGANICS CAS# Cancer | Cancer term HA MCLG -STAR-
Group Risk . Child Level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Dichloropropene(1,3-)(cis and trans) 542756 B2 20 10 30 -0 i
Dieldrin 60571 B2 0.2 2 0.50 - .
Dicthyl phthalate 84662 D - 30,000 - - B
Diethylhexyl (see Adipates)
Diethylhexy! phthalate 117817 B2 300 700 6/0
Dimethrin 70382 D - 10,000 10,000 - .
Dimethyl methylphosphonate 756796 C 700 7,000 2,004 -
Dimethyl phthalate 131113 D - - - . A
DIMP (Diisopropy! methyl phosphonate) 14.,5756 D - 3,000 £,000
Dinitrobenzene (1,3-) 26350 D - 5 40 - 5
Dinitrotoluene (2.4) 121142 100 300 s
Dinitrotoluene (2.6-) 43321146 - - 40 400 - 5
" Dinitrotoluene, 1g*(2,6-&2 4-) - B2 5 - . 5
I Dinoseb 88857 D 40 10 mn 10
| Dioxane p- (],4-) 123911 | B2 700 - 700
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Chemical Cancer Risk : Standards and Health Advisores Superfund
10* DWEL Il)llgef* MCL/ URTH Removal
ORGANICS CAS#H Cancer Carnce. term HA MCLG -STAR- Action
Gioup Risk Chld Level Level
(ug/L) (ug/L) (ug/L) (ug/L) (ur’L) L)
- - - 1
Dioxin (see 2,3,7,8-TCDD) _ L
S
Diphenamid 957517 D - 1,000 300 - )
Diphenylamine 122394 D - 1,000 300 - 300
Disulfoton 298044 E I 3 s !
Dithiane (1,4-) 505293 D 400 400 - A%
Endothall 145733 D T(0) 200 100/100) 200
Endrin 72208 D 16 3 2/2 i 3
Epich]o[ghydrm 106898 B2 400 70 70) treavi() . 70 , 70
Ethylbenzene 100414 D 3,000 ] 1,000 700/700 1,(XX) 1.000)
Ethylene dibronude (1.2-EDB) 106934 B2 0.04 - o .05/ 00s | ) 05
Ethvlene dichlorige (see 1.2
Dichloroethane) _J___‘_ 4 J

79
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Chemical Cancer Risk Standards and Health Advisories Superfund
' 104 DWEL | Longer- MCL/ URTH | Removal
ORGANICS CAS# Cancer | Cancer term HA MCLG -STAR- Action ‘
Group Risk Chid Level Level '
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L.) '
Ethylene glycol 107211 | D 40,000 6,000 . 000 i
Ethyl ether 60297 7,000" - j 0
Ethylene thiourea (ETU) 96457 | B2 30 3 100 - - 3
Fenamiphos 22224926 D 9 5 5
Fluometuron 2164172 D 400 2,000 400
Fluorene 86737 [ D - 1,400 - | Lo
Fluorotrichloromethane (Freon-11) 75694 D - 10,000 3,000 3.000
Fonofos 944229 D - 70 20 20
Formaldehyde 50000 | BI 5,000 5,000 5000
Freon-11 (see Fluorotrichloromethane)
Freon-12 (see Dichlorodifluoromethanc) I
Freon-113 (1,1,2-Trichloro-1,2,2,- 76131 1,100,000 1100.000
trifluoroethane)
Glyphosate 1071836 E 4,000 1,009 700/700 000
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Chemical Cancer Risk Standards and Health Advisories
o DWEL Longer- MCL/ URTH
ORGANICS CASH Cancer Ceasin - term HA MCLG -STAR-
Group Risk Child Lovel
(ug/L) (ug/L) (uy/L) (ug/L) (ug/L)
Heptachlor 76448 R2 0.8 20 5 0.4/0 08 ,
Heptachlor epoxide 0245713 | B2 0.4 04 0.1 0.2/0 04 |
Hezxachlorobenzene 118741 B2 2 30 50 1/0 -
Hexachlorobutadiene 87683 C - 70 100 -
Hexachlorocyclohexane, gamma (see
Lindane)
Hexachlorocyclopentadiene 77474 D 200 - 50/50
Hexachloroethane 67721 C - 40 1(n
Hexane (n-) 110543 D 4,000 .
Hexazinone 51235042 D 1,000 3.000)
* HMX (Octahydro-1,3,5,7-tetramitro- 2691410 D 2,000 5.000
1,3,5,7-tetrazocine)
Indenof1.2,3-¢c.d]pyrene 193395 B2 - . A 0 4/0
Isophorone 78591 - 4,000 7,000 15,000 - . 7 (X%
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Chemical Cancer Risk Standards and Health Advisories Superfund
| 10 DWEL Longer- MCL/ URTH ~emoval
ORGANICS CASH Cancer | Cancer term HA MCLG -STAR- Action
Group Risk ChiMd Level Level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) .,
Isopropyl methylphosphonate 6838933 D - 4,000 30,000 4.000
Isopropylbenzene (Cumene) 988828 - 1 400 - _ 1,400
Kerb (see Pronamide)
Lindane (Hexachlorocyclohexane, gamma) 58899 C - 10 30 0.2/0.2 2 2
Malathion 121755 D - 800 200 200
Maleic hydrazide 123331 D - 20,000 5,000 - 5000
MCPA (4-Chioro-2-methyiphenoxy)- acetic 94746 E 50 100 %0 |
acid
Methomy! 16757775 D - 900 30 ) 100
Methoxychior 7. 15 D - 200 50 40/40 50 50
udcmyl bromide (sce Bromomethanc) A F
’ Methyl chloride (see Chilorometbanc)
Methyl ethyl ketone (2-Butanone) 78933 D* - 21,000* 21.000
Methy| paathion 298000 D 9 30 Y
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Chemical Cancer Risk Standards and Health Advisories ;;perfum |
1 DWEL Longer- MCL/ URTH Removal
ORGANICS CAS# C..cer Caicer term HA MCLG STAR- Action
Group Risk Child Level I avel
(ug/l) (ug/L) (ug/L) (ug/L) (ug/L) g )
Methy! tert butyi ether 1634044 D - 200 500 1,000
Methylene bromide (see Dibromomethanc) !
Methylene chloride (see Dichloromethane) ;
Metolachlor 51218452 C - 3,500 1,000 2.000
Metribuzin 21087649 D - 900 300 300
Monochloroacetic acid (Chloroacetic acid) 79118 - 707 70
Monochlorobenzene (Chlorobenzene) 108907 D 700 2.000 100/100 200 S0
Naphthalenc 91203 D 100 400 10N
Nitroguanidine 556887 D - 4,000 10,000 - 4.1
Nitrophenols p- 25154556 D 300 R(X) 300
Octachlorocarmphene (see Toxaphene)
Oxyamyl 23135220 E 900 20X) 200/200 200
Paraguat 1910475 E - 200 S0) 50
Pentichioronitrobenzene (PCNB) 82688 c 10U ) —;) |
Pentachlorophenol R7865 B2 30 O 0.0 R R [ T 110 10 1)
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Chemical m:ds and Health Advisories Superfund
10* DWEL Longer- MCL/ URTH Removal
ORGANICS CAS# Cancer | Cancer ierm HA MCLG -STAR- Aciion
‘Group Risk Child Level Level
l (ug/L) (ug/L.) (ug/L) (ug/L) (ug/L) (ugfL)
Perchloroethylene (see Tetrachloroethylene)
Phenol 108952 D - 20,000 6,000 - 6.000
Picloram 1918021 D 2,000 700 500/500 700
Polychlorinated biphenyls (PCBs) 1336363 B2 0.5 - 0.5/0 0.5 0.5
Prometon 1610180 D - 500 200 200
Pronancide (Kerb) 23950585 C - 3.000 800 . 800 ,
LPmpar.hlor 1918167 D - 500 100 e
| Propazine pue | ¢ . 700 500 :
Propham 122429 | D . 600 5,000 B
Pyrene 129000 D 1,100 1100
RDX (Hex-“ydro 1,3,5-trini ro- 1,3,5- 121824 C 30 100 100 100
triazine)
122349 C 200 70 4/4 Aﬁ
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l Chemical

Cancer Risk Standards and Health Advisories
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Superfund
10" DWEL Longer- MCL/ [ URTH Removal
ORGANICS CASH Cancer | ca.. term HA MCLG ‘AR- Action
Group Risk Child Level Level
(ug/l.) (ug/L) ug/L) (ug/L) (ug'L) agiL)
Styrene _ 100425 C - 7,000 2,000 100/100 1,000 y 000
T(2.4,5) 93765 | D 350 800 350
Tackle (see Acifluorfen)
TCDD (2,3,7.8-) (v) (Dioxin) . 46016 B2 0.00002 | 0.00004 (00001 0.00003/0 0. 00003
Tebuthiurot. 34014181 | D 2,000 700 T
Temik (see Aldicarb) |
Terbacil 5902512 | E 400 300 19)
Terbufos 13071799 b) | I
Tetrachloroethane (1.1.1,2-) 630206 C 100 1,000 AX) 900
Tetrachloroethane (1,1,2,2-) 79345 c* 20 20
Tetrachloroethylene (Perchloro-ethylene) 127184 B2* 70 S00 1,000 510 70 70
Toluene 108883 D 7,000 2.000 1,000/1,000) 2,090
Toxaphene (Octachlorocamphene) 8001352 12 : 3 L ”‘.L.,_‘_L__ 3 4
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[ Chemical Cancer Risk Standards and Health Advisories Supe’ fund
10* DWEL Longer- MCL/ URTH Removal
| ORGANICS CASH Cincer | Cancer : term HA MCLG -STAR- Action
Group Risk _ Child Level level
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
A TP (2,4,5-) (2(2,4,5-trichloro- 93721 D 300 70 5r50 70 70
phenoxypropionic acid))
Trichloroacetaldehyde (Chioral)
(sec Chloral hydrate)(hydrated form of
trichloracetaldehyde)
Trichloroacetic acid 76039 C - 4,000 4,000 60°/300 3 0UN
Trichlorobenzene (1,2.4-) 120821 L - 400 100 70/70 100 ]
Trichlorobenzene (1,3,5-) 108703 D - 200 600 ] -20”
| Trichloroethane (1,1,1-) 71556 D - 1,000 40,000 200/200 1,000 lx)\:"-
Trichloroethane (1,1,2-) 79005 | C - 100 400 5/3 10
Trichloroethylene (Trichioroethene) 7901, B2 300 _ 300 - 5/0 300 300
, Tri:hloromethane (see C'uoro.orm) |
Trichlorophenol (2,4 6-) 53062 B2 300 300
Trichlorophenoxypropionic acid (2(2.4,5-))
_(see 2,4,5-TP)
Trichloropropane (1,2,3-) 96184 B2 200 600 - 20
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Chemical Cancer Risk Standards and Health Advisories Superfund
10 DWEL Longer- MCL/ URTH R
ORGANICS CAS#H C wer ..ancer terin HA MCLG -STAR- /:':t;:’:]
Group Risk Child Lovel lLevel
(ug/L) (ug/L) (ug/L) (ug/l.) (u /L) L)
1,1,2, Trichloro-1,2,2 uifluoroethane (see R
Freon 113)
]
Trifluralin 1582098 C 500 300 80 80 !
Tnnitroglycerol 55630 - 5 s
Trinitrotoluene (2,4,6-) 118967 C 100 20 20 20
Viny! clonde 75014 1.5 - 10 2/0 2 ’)
Vydate (see Oxainyl) -
Xylenes, mixed 1330207 D 60,000 40,000 10,000/ 40,000 40,000
— 10,000 '

* Based on data from IRIS or HEAST 1n the absence of a published U.S. EPA, Office of Water value
* Tora! for all tmhalomstianes combined cannot exceed B0 ug/L.

“ Toual for all haloacetic acids cannot exceed 60 ug/l.

" Technical Guide (1g); 2.4- and 2,6-DDinutrotoluene are unlikely to occur alone

* Based on special coisiderations
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Standards and Health Advisories Superfund
Chemical  CAS# Cancer 107 DWEL Longer- MCL/MCLG URTH Removal
Group | Cancer terns HA -STAR- Action
INORGANICS Risk (Child) Level Level
(ug/L) | (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
A.nmonia 7664417 D - - - - - 34,000
(taste)
Antimony 7440360 D - 10 10 6/6 N 10
Arsenic 7440382 A 2 - - 50/- 50
1
Asbestos Fibers > 10 um 1332214 A 700 - - TMFL/TMFL 70MFL T0MTFL®
MFL
Barium 7440393 D - 2,000 - 2,000/2,000 . "o
Beryllium 7440417 B2 0.8 200 4,000 4/4 R 4 "
Boron 7440428 D - 3,0000 900 - 900 r
Bromate L 341454 - : - : 10/0 10
Cadmium 7440439 D - 20 5 5/5 s 5
Chloramines (measured free chlorine) 10599903 D’ - 3,300 1,000 4,000/4,000 N 4 000
Chlorine 7782505 D - 3,300 - 4,000/4,000 - 4,000 |
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Standards and Health Advisories Superfund
Chemical CASH Cancer 10 DWEL | Longer- | MCLMCLG URTH Removal
Group Cancer term HA -STAR- Action
INORGANICS Risk (Chitd) Lavel T rent
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) elL)
Chivrine dioxide 10049044 | D - 350 800/300 : - ;:—-
Chlorite 77558192 D - 100 1,000/80 1.000
Chromium [1I (see Chromium, total) 1.J65831
Chromium VI (see Chromium, total) 18540299 T
Chromium, 1ot - D 200 200 1007100 200 200
Copper 7440508 D - treat/1,300 1,200 1,300
Cyamde 57125 D 800 200 200/200 200
Fluoride 16984488 4,200 4,000/4 000 5,000 5_|;~
Hypochlonte 7681529 -14,000
Hypochlorous acid 7790923 174,000
1 cad at tap 7439921 R2 treat/() 3 30
7439965 ) L)

L Manyenese

——d
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Standards and Health Advisories Supefurd

Chemica) CAS# Cancer 10 DWEL | Longer- MCL/MCLG URTH Removal
Group Cancer tertn HA -STAR- Action
| INORGANICS Risk {Child) Level Level
(ug/L) (ug/L) (ue/L) (ug/L) (ug/L) (ug/L)
I Mercury 7439976 D - 10 22 10 10
I Molybdemum 7439987 D - 200 10 - 10
Nickel 7440020 D - 600 500 100/100 SO0
Nitrate 14797558 - 56,000 10,000/10,000 | 10,000 10 900
Nitrite 14797650 - 5,600 1,000/1,000 1,000 1oy
Nitrate + Nitrite - : - 10,000/10,000 | 10,000 10,143)
Selenium 77,2492 - - 200 50/50 200 200
Silver 744 224 D 200 200 - - 100°
Strontium 7440246 D - 90,000 [ 25,000 ] 25,000
Sulfate T157826 : - 250,000
acsthetics
Thallium _ 7440280 2 7 _2/0.5 - )
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* Based on data from IRIS or HEAST 10 the abse
* MFL = million fibers per liter
< Based on special ¢onsiderations
¢ Secondary Maximun Contamination

nce of a published U.S. EPA, Office of Water value

—__‘___——ﬁ—_.‘—————'————_-—f——_;——.__——ﬂ_

' Standards and Health Advisorie: Superfund
Chemical CASH Cancer 1n DWEL | Longer- MCL/MCLG URTH Removal

Grruap Cannti term HA -STAR- Actinn

INORGANICS Risk (Child) Level Level

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/h)

—

Vanadium 7440622 | D 250° I 'y
White phosphorus 772314 D - 05 0.5

Zinc 7440666 D - 10,000 3,000 3,000

Zinc chloride (measured as Zinc) L______L__Q__J______Ll(_)_(x_ﬁ_\__yjl_)_J___; . 3,000

Level intended to protect general public from argyuria (a cosmetic effect) over a hifeume



APPENDIX 1

Toxicology

Exposure to hazardous chemicals may produce a wide range of
adverse health effects. The likelihood of an adverse health effect
occurring, and the severity of the effect, are dependent on th= toxicirty
of the chemical, route of exposure, and the nature .ud extent of
exposure to dose from that substance. In order to better understand
potential health effects, emergency personnel should have an
understanding of the basic principles and terminology of toxicology.

Toxicology is the study of the adverse effects of chemicals on
living organisms.

Types of Toxic Hazards
1. Systemic poisons - Systemic poisons are chemical agents which

act on specific target organs or organ systems. Systemic poisons
are divided into the following categories:

* Anesthetics/narcotics (e.g. ethyl ether).

¢ Compounds damaging liver function {(c.g. carbon
teirachloride and tetrachlorosthane).

¢ Compounds damaging kidney function (e.g. halogenated
hydrocarbons such as chloroform).
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e (ompou-us damaging the nervous system (e.g. ethanol,

-arbon disulfide, and organophosphctes).

Compounds damaging blood/circulatory system (e.g.
benzene and phenols).

2. Asphyxiants - Asphyxiants are agents which deprive the tissues
of oxygen. This group is divided into simple or chemical
asphyxiants and both simple and chemical asphyxiants.

The simp:e asphyxiants act by diluting or displacing
atmospheric oxyzen, which lowers the concentration of
oxygen in air.  Breathing air with a low oxygen
concentration causes insufficient oxygen in the blood and
tissues. This can cause headache, loss of consciousness, and
eventually death. Examples of simple asphyxiants are
aliphatic hydrocarbons, nitrogen, hydrogen, und methane.

Chemical asphyxiants act in one of two ways:

- The first type of chemical asphyxiant prevents the uptake
of oxygen in the blood. For example, carbon monoxide
interferes with the transport of oxygen to the tissues by
strongly binding with hemoglobin to form carboxy
hemoglobin which leaves inadequate hemoglobin
available for ¥~ _cn transport.

- The second type of chemical asphyxiant does not permit
normal oxygen transfer from the blood to the tissves or
within the cell itself. Hydrogen cyanide is an example

of this type.

Some compounds can act as both simple and che nical
asphyxiants. Hydrogen sulfide. which is extremely toaic, is
an example.

An iinponant aspect of asphyxia and respiratory toxicants is
the effect of oxygen-deficient atmospheres. Normal oxygen
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oxygen content in air range~ ;rom 19.5 percent to 23.5
percent. Some atmospheres, such as those generated
during a fire or hazardous material release, contain less
cxygen. For this reason, it is imperative that the oxvgen
content of any atmosphere be determined before the
selection of respiratory protective equipment. Confined
space entries represent an especially hazardous exposure
sitvation.  Particular attention should be paid tc the
presence of combustible or explosive atmospheres, as
volatile organic vapors can collect rapidly within a
confined space. Attention should also be paid to low-lying
areas, where vapors heavier than air can collect.

E! FECTS OF OXYGEN CONCENTRATION ON HUMANS

PERCENT EFFECTS

OXYGEN

Explosive atmosphere, keep out!

Nothing abnormal

Loss of peripheral vision
Rapid breathing and heart rate
Impaired coordination

Poor judgement and coordination
Excessive fatigue

Permanent heart damage

Sparse breathing

Nausea
Loss of movement
Unconsciousness followed by death

Spasmodic breathing
Convulsive movements
Death

|
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3. Irritants - Irritants are materials that cause inflammation of
tissues. The mechanism of irritation is ty either corrosive or
drying 2-tion and may affect the eyes, skin, respiratory membranes
or gastrointestinal tract. The irritant must come in direct conact
with tissue to cause an inflammation reaction. Consequently, skin,
eye, and respiratory irritants are the greatest concern for response
personnel.

e Examples of skin irritants are acids, alkalies, solvents, and
detergents.

e Examples of respiratory irritants are ozone, ammonia, hydrogen
chioride, and nitrogen dioxide.

4. Pneumoconiosis - Pneumoconiosis is the reaction of the tissues
due to accumulation of dust in the lungs. Chronic inhalation of
mineral dust such as silica and asbestos can result in
Pneumoconiosis.

5. Allergic sensitizers - Sensitizers affect the immune system of
the exposed person, causing a delayed hypersensitivity to the
sensitizing agent. The allergic reaction shows one or more
symptoms, which can range from discomfort from poison ivy to a
fatal reaction from isocvanates.

e Examples of skin sensitizers = . poison ivy and formaldehyde.

o Examples of respiratory sensitizers are sulfur dioxide and
1socyanate.

6. Mutagens - A mutagen is any substance that affects genetic
material in the lab or in a live animal. Thousands of mutagens
have been identified through the use of tests like the Ames
Salmornella Assay. Mutagenesis is nct a symptom or a disease, but
a mechanism by which diseases may develop.

e Examples of mutagens are ionizing radiation, benzene and
hydrogen peroxide.
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7. Zarcinogens - Carcinogens cause cancer in lab animals or in
humans.

* Examples of carcinogens are poly bis-chloromethyl ether,
polynuclear aromatics, and 13-napthtylamine.

8. Teratogens - Teratogens cause damage to the unborn children
of the exposed person by a number of mechanisms. Maternal
alcohol abuse throughout pregnancy is the most important single
cause of drug-induced teratogenesis. Another example of a
teratogen 1s thalidomide.

5. Biological agents - Categories of biological agents include:
¢ viruses, such as HIV (which causes AIDS)

*  acteria, such as Streptococcus

* fun3ii, such as yeasts and ringworm

® vparasites, such as Entamoeba histolytica

* rickettsia, such as Rickettsia rickettsi

Routes of Exposure

The route b, which personnel are exposed to a compound plays a
role in deicrmining tne total amount of the compound taken up by the
body because a compound may be absorbed following e¥nosure by one
route more readily than by another. In addi*'~n to the route of
exposure, the amount of the compound absorbed by the body depends
on the duration of exposure to the compound and the concentration of
the compound to which one is exposed. Therefore, a complex
relationship exists between the total amount of the compound absorbed
by the body (dose) and the concentration of that compound in the
environment. This relationship is important for emer; 'ncy response
personnel to understand because the adverse effects pro« _ed by a toxic
compound arc often related to the dose of that compou 1 received by
the person. @ However, because we usually only monitor the
corcentration of the toxic substance in the environment (e.g., parts per
million (ppm) of 2 compound in air), the actual dose of the compound

eived by the person is seldom known. Factors specific to the
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ex'poscd person, su.. as size of the skin surface area exposed. presence
of an open wound or breaks in the skin, and rate and depth of
respiration, are important in estimating the dose of the compound
received by the person.

There are only four pathways for substances to enter the body:

contact with skin, eye, and hair
inhalation

ingestion

injection

Inhalation

Inhalation of toxic agents generally resuits in a rapid and effective
absorption of the compounds into the blocud stream because of the large
surface area of the lung tissue and number of blood vessels in the
lungs.

The toxic effects of particulates depend on the physical and
chemical proy :rties of the particles in question and on the particle size.
Larger particles settle in the upper portions of the system to be
removed by ciliary action. The smaller the particle, however the
greater ability it has to travel deep into the small spaces of the .ng,
thus potentially causing greater harm. Once small particles are
deposited in the lower portions of the lungs, their fate includes:

¢ Absorption into the bloodstreamr (particles of greater than 5.0
micrometers do not normally diffuse through cell walls).

e Removal through phagocytosis, a process in which immune cells
attempt to remos e the particles by incorporating them into their cell
structure.

* Cell toxicity resulting in fibrotic (scar-like) tissue formation and
decreased gas exchange area.

Centain types of particulates, such as asbestos and silica, can not be
effectively eliminated by the body. Incomplete removal results in
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irritation and death of the cell, causine rfurther immune resporse.
Irritation may be severe enough to cause fibrosis of portions of the lung
0. a cancerous growth.

Absorption

Absorption of toxic agents as a route of exposure refers to the
passage of toxicants through either the skin, eyes, or other openings in
the body. Absorption is the second most common route of exposure to
hazardous materials, and frequently occurs through direct contact
between the chemical and the skin of the exposed person.

e skin serves as a barmer to prevent most foreign substances
from entering the body. It also functions to preserve the components
of the body. The skin has three layers: 1) the epidermis, the
ou.ermost layer, is composed of mostly dead cells that adhere to the
living tissue underneath and is responsible for the skin's effectiveness
as a barrier; 2) the dermis, a layer of loose connective ..ssue, contaiins
the blood vessels closest to the skin surface and is actively involved in
wound repair; and 3) the hypodermis, the innermost layer, contains
connective and adipose (fat) tissue.

The absorption of chemicals through the skin is called percutaneous
absorption. It depends upon:

¢ The integrity of the skin.
¢ The vehicle through which the toxicant is administered.
¢ The type of toxicant.

Factors that facilitate percutaneous absorption include:

Reduced integrity of the outer skin layer.

Increased hydration of the skin.

Increased temperature of the skin.

Altered skin pH.

Increased blood flow to the skin.

Increased concentration of the toxican:.

Decreased particle size of the toxicant.

Elecirically induced movement of the toxicant.

The addition of agents that react with the skin surface.
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Skin contact dc.. uct typically result in as rapid of a systemic
dosage as inhalation, although some chemicals are rcadily absorbed
through the skin. Many organic compounds are iipid (fat) soluble and
can therefore be rapidly absorbed through the skin.

The same chemicals that can damage the skin can damage the eye.
The eyes are actually more sensitive to exposure than the skin due to
their high fluid content and lack of a barrier. The primary concerns
with exposure to ocular toxicants are:

e Local effects - direct effects caused by the application of a chemical
to the correa.

e Systemic effects - effects to other organs or brgan systems in the
body, caused by the application of a chemical to the eye.

® QOcular side effects - effects which occur in the eye from exposure
to toxicants through other routes of exposure such as inhalation and
ingestion.

The types of chemicals noted for their ocular toxicity are acids,
bases, orgacic solvents, detergents, and lacrimators. Acids affec - the
eye by reacting with protein in the tissues and by dehydratun_ the
tissues. Treatment invoives flushing the eye with large amounts of
water. Generally, the greater the concentration of the acid, the greater
ability it has to induce harm.

Alkaline substances (bases) act on the eye in a very different
manner than acidic ones. Bases pioduce the same initial effects as
acids, due to the pH of the base and the heat produced during reaction.
However, contrary to acid burns, the effects observed immediately after
exposure to ar alkaline substance are not a good iadication of the total
effects of exposure because latent effects may continue to occur up to
two weeks after exposure. An example of the impact of an alkaline
substance on the eye is cxposure to sodium hydroxide (NaOh);
irrigation of the eye with a concentrated solution of NaOH for more
than three minutes could cause catastrophic changes in the cornea
leading to complete opacification (clouding) within a week to ten days
after exposure. Other alkaline substances that are potent ocular
toxicants include potassium hydroxide and ammonia.
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Orgaaic solvents react with the proteins and fats in 11e eye, causing
severe pain. Damage is usually not extensive and can be reversed. In
the case of heated solvents, there is the threat of burning, resulting in
damage that is often severs and unpredictable. Examples of organic
solvents include athanol, toluene, and acetone.

Detergents react to lower the surface tension of the liquids in the
eye, causing pronounced irritation followed by extensive tearing.
Concentrated doses can cause severe burns with permanent fogging of
the cornea. Examples of detergents include household cleaning agents,
emulsifying agents, wetting agents, and antifoaming agents.

Lacrimaturs are chemical compourss or mixtures which have the
abili'y to induce instant tearing at very low concentrations without
reacting with the tissues of the eye. High ccacentrations can cause
tissue damage. Examples include mace (tear gas) and smog.

Ingestion

The ingestior of hazardous substances is the third most frequent
route of expcsure in humans. Ingestion of hazardous sub~.ances occurs
thiough the consumption of:

Contaminated waters.

Fish from cortaminated waters.
Contawinated plants and animals.
Incidental ingestion of soils and dusts.

Exposure to toxicants through ingestion is of most concern with
yourig children who can ingest large amounts of soil every day in the
cour < of normal play activities. Young children are also particularly
susc. ptible to the adverse effects of some contaminants (lead, for
example) that may be ingested.

Once a toxicant is ingested, it enters the gastrointestinal (GI) tract.
The GI tract is essentially a long tube beginning at the |. s and ending
ai the anus, and includes the mouth, esophagus, siomach. and small and
large intestine. Throughout the course of the GI tract, ingested
toricants can be absorbed into the bloodstream. Absorpuon primarily
occurs in three main areas of the GI troct: the stomach, the small
irtestine, and the large intestine.
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The human livi has sophisticated mechanisms for the detoxification
of foreign substances. These mechanisms inciude enzymatic reactions
and excretion to the bile and urine. Liver functions can, however,
convert a sulstance into an even more toxic form. In addition,
detoxification mechanisms are easilv overridden, particularly in cases
of exposure to multiple agents or to large doses of a single agent.

Exposure to toxic chemicals through the GI tract can result in both

local and systemic effects. Local effects include the reaction of the
chemical with the exposed internal surface of the GI tract, as in the
case of burns from acid ingestion. Systemic effects result from
absorption of the chr.uical into the bloodstream and transport to critical
organs. ,
Ingestion is a less common route of exposure for emergency
personnel at hazardous material incidents, although incidental hand to
mouth contact, smoking and swallowing saliva and mucus containing
trapped airbomne contaminants can cause cxposure by this route. Even
s0, toxicity by mouth is of a lower order because the gastrointestinal
lining resists the transport of most toxic agents.

Injection

[njection refers to the combination of toxic exposure with a physical
trauma, such as a laceration. This route of exposure, although less
common than the others, should be considered very dangerous, since
the toxicant is being directly injected into the bloodstream of the
exposed person. Proper sit= "~ ‘ety practices (e.g., the buddy system)
can be effective in preventing inject.un exposures.

Some significart exposures have occurred by injection. Animal
bites fall into this category.

Biological Variation

Biological variation is the term used for the occurrence of differing
susceptibilities in a population exposed to a toxic chemical. Factors
that contribute to biological variation include sex, age, nutritional
status, weight, metabc ic type, and state of health. Biological variation
is accounted for in all models of toxicological testing.
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Dose-Response Relationship

The effect produced by a toxic compound is 2 funcuon of the dosc
of .e compound received bv the organism. This principle, termed the
dos :-response relationship, is a key concept in toxicology. Typically.
as the dose increases, the severity of the toxic response increases.

i. The carcinogens - Carcinogenesis does not h- : a threshold.
Thus, there can never be a zero response (or 1sk); even the
smallest dose will result in some finite risk. It should be noted that
the most conservative model is the linear (or one-hit) mode!. This
1s the most conservative, because tne model predicts a given
response (or risk) at the lowest allowable level of exposure.
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literature for the most sensitive biological system in an experim¢ ntal

animal model.
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No effect level (NEL): NEL is the dose which will produce no effect
in the most sensitive biological system for which dat can be found.
To add an additional measure of safety for extrapola -n to humans,
this NEL is further divided by a safety factor of 1v0 to yield an
allowable level of exposure for humans. If other data, either animal or
human epidemiologic, suggest a lower level of concern for the
compound under review, then the NEL may be divided by 10.
Conversely, if o her data suggests a higher lcvel of concern, then the
NEL mav be divided by 1,000. This approach of a threshold "no
effect level,” coupled with the use of a safety factor ranging from 10
to 1,000 has served the FDA, the food industrv and e American
public.

Exposure to Chemical Mixture

Emergency health threat determinations involving mixtures are
complex and difficult to make because little is known about the toxic
properties of a mixture of compounds. Chenicals in 2 mixture can
interact with each other and with the body to produce ~ny one of the
tour following effects:
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Additive Effects (e.g., 2 +3+4=9). These effects are produced
when the combined effect of the chemicals is equal to the sum of
the individual effects of all the chemicals in the mixture. Examples
of a mixwre that produces additive effects are organophosphate
pesticides such as parathion and .nalathion.

Synergistic Effects (e.g., 2+3+4=27). Effecis that are greater
than the sum of the component chemicals in the mixture are said to
be synergistic effects. An example of a synergistic effect is the
combined effects of cigarette smoke and asbestos; smokers show a
strikingly higher cancer rate from asbestds exposure than do
nonsmokers.

Potentiation Effects (e.g., 0+2=10). One of tae chemicals in a
mixture may not itself be particularly toxic, but it reacts to increase
the toxicity of another chemical in the mixture, producing
potentiation effects. An example of a potentiation effect is the
increased ‘oxicity observed with carbon tetrachloride (CCl,)
exposure : companied by isopropanol. Isopropanol is considzred
to be rela."vely nontoxic when administered by itself. However,
when administered with CCl,, it excerbates the toxicity of CCl, by
preventing detoxificaticn mechanisms in the liver from reacting
with CCl, mo! :cules.

Antagonistic Effects (e.g., 4 +(4)=0). A mixture in which one or
more of the chemicals L..sent inhibits the toxicity of other
compounds in the mixture is said to produce antagonistic effects.
Antagonistic actions between chemicals serve as the basis for
antidotal therapy.

NOTE: Exposure criteria for chemical mixtures do not exist and

other informatior can be very difficult to gather. In
situations involving exposure to a mixture of chemicals, it
is advisable to assemble a tcam of expents, -including
chemists and toxicologisis, to characterize the situation
completely.
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Toxicity Information

Toxicity information is often expressed as the dose of the compound
that causes an effect in a percentage of the exposed subiects, which are
moctly exper:me:ital animals. These dose-response terms are often
found in Material Safety Data Sheets (MSDS) and other sources of
health information. One dose-response term that is commonly used is
the lethal dose 50 (LDy,), the dose which is lethal to 50 percent of an
animal population from exposure by any route other than inhalation
when given all in one dose. Another similar term is the lethal
concentration 50 (LC,,), which is the concentration of a material in air
that on the basis of respiratory exposure in laboratory tests is expected
to kill 50 percent of a group of test animals when administered as a
singie exposure (usvally 1 hour).

ACUTE LD, VALUES FOR
REPRESENTATIVE CHEMICALS
WHEN ADMINISTERED ORALLY TO

RATS
Chemical Acute Orel LDy,

(mg/kg)*
Sodium cyanide 6.4-10
Pentachlorophenol 50 - 230
Chlordane 83 - 560
Lindane 88 - 91
Toluene 2600 - 7000
Tetrachloroethylene 3000 - 3800

* Milligrams of the compound administered
per kilogram body weight of the
experimental animal.
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From the above table it can be seen that a dose of 3000 to 3800
mg/kg tetrachloroethylene is lethal to 50 percent of rats that received
the compous..: orally; however, only 6.4 to 10 mg/kg of sodium
cyanide is required to produce the same effect. Therefore, compc.inds
with lower LDy, values are more acutely toxic than substances with

higher LD, values.

The LD, values that appear in an MSDS or in literature must be
used with caution by emergency medical personnel. These values are
an index of only one type of response and give no indication of the
ability of the compound to cause non-lethal, adverse or ciironic effects.
Furthermore, LDy, values typically come from experimental animal

studies.
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FACTORS INFLUENCING TOXICITY

TYPE

EXAMPLES

Factors related to the
chemical.

Composition (salt, freebase,
etc.); physical characteristics
(size, liquid, solid, etc.);
physical properties
(volatility, solubility, etc.);
presence of impurities;
breakdown products;
carriers.

Factors related to
exposure.

Dose; concentration; route of
exposure (inhalation,
ingestion, etc.); durat:on.

Factors related to
person exposed.

Heredity; immunology;
nutrition; hormones; age;
sex; health status; pre-
existing diseases.

Faciors related to
environment.

Exposure Limits

Media (air, water, soil, etc.);
additional chemicals present;
temperature; air precsure.

The concept of the various occupational exposure limits which are
found in literature or in an MSDS, are based primanly on time-
weighted average limits, ceiling values or ceiling concentration limits
to which the worker can be exposed without adverse cirects.
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EXAMPLES OF OCCUPATIONAL EXPOSURE LIMITS
Value Abbreviation Definition ]
Threshold TLV Refers to airborne
Limit Value concentrations of substances
3 types and represents conditions under
(ACGIH)* which it is believed that nearly
all workers may be repeatedly
exposed day after day without
adverse effect. J
1) TLV-TWA The time-weighted average
Threshold concentration for a normal 8-
Limit Value hour workday and a 4U-hour “
- Time- workweek, to which pearly all
Weighted workers may be repeatedly
Average exposed, day after day, without
(ACGIH)* adverse effect.
2) TLV-STEL The concentration to which
Threshold workers can be exposed
Limit Value continuously for a short period
- Short- of time without suffering from:
Term 1) irritation, 2) chronic or
Exposure irreversible tissue damage, or
Limit 3) narcosis of sufficient degree
(ACGIH)* to increase the likelihood of
accidental injury, impair self-
rescue, or materially reduce
work efficiency, and provided
that the daily TLV-TWA is not
exceeded.
3) TLV-C The ccncentration that should
Threshold not be exceeded during any
Limit Value pa~ of the working exposure.
I - Ceiling

(ACGIH)*
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EXAMPLES OF OCCUPATIONAL EXPOSURE LIMITS
Value Abbreviation Definition

Permissible PEL Same as TLV-TWA.
Exposure '

Limit 'I
(OSHA)*~

Immediately | IDLH | A maximum concentration (in
Dangerous air) from which one could

to Life and escape within 30-minutes
Health without any e -ape-impairing
(OSHA)** symptoms or any lirreversibie "

health effects.
Recommend | REL Highest allowable airborne
ed Exposure concentration that - not "
Limit expected to injure a worker;
(NIOSH)®**~* expressed as a cetiing limit or

time-weighted average for an 8
i or 10 hou: work day.

Amernican Conference of Governmental Industrial
Hygienists
Occupational Safety and Health Administratior

National Institute for Occupational Safety and Health
—_—|

The values listed in the above table were established to provide
worker protection in occupational settings. Because the settings in
which those values are appropriate are quite different from an
uncontrolled spill site, it 1s difficult to interpret how these values should
be used bv emergency personnel dealing with a hazardous materials
incident. At best, TLV, PEL, IDLH. and REL values can be used as
benchmarks for determining relative toxicity. 2ad per' 1ps to assist in
selecting appropriate leveis of persoual prot-ctive equipinent (PPE).
Furthermore, these occupational exposure lir. :ts are only useful if the
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appropriate instrumen. i...u is available for measuring the levels of
toxic chemicals in th= .ur at the chemical spill site. 1t should be noted
that with the ibove Occupational Exposure Limit values, only the
OSHA valuc are regulatory limits. The ACGIH values are for
guidance only and are not regulatory limits.

MCL

MCL (Maximum Contaminant Level). MCLs are mandated by the
Safe Drinking Water Act (SWDA) of 1972 and are established by the
National Academy of Sciences and EPA to reguilate contamina. . .n
public drinking water supplies. MCL values are changed regularly to
reflect improvements in treatment technologies. _

Frequently, ore chemical will have several exposure values
associated with ii. The field investigator should evaluate these numbers
on the basis of the tasks to be performed on site and the personal
protection eg ‘pment to be used to ensure exposure limits are not
exceeded. W: .in this context, the most conservative exposure value
(i.e., the low. * value) should be chosen to provide for the greatest site

security.
Practical Considerations

The answers to the following questions will dictate how response
personnel are protected (type of respiratcry and protective gear __
employed):

What toxic agent is present?
How much of the agent is present?
How will it enter the body?
How will it affect the body?
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Environmental Media

Air, soil, and water are the environmental media through which
exposure to toxic substances occurs. Awareness of . = properties of
each medium aids in evaluating routes of exposure ar in determining
sample locations. In making these determinations, it . also important
to consider the impact the prevailing weather conditions in an area have
on the air, soil, and water on site.

Air

Air contaminants may pose an inhalation, ingestion, and direct
contact threat to the public over very large areas downwnd of the site.
Sudden, unexpected shifts in wind direction are of particular concern
becausc they can cause exposure to site workers and the public in areas
previously considered to be safe. Wind direction and speed are the
primary factors governing transport of air contaminants -- both gases
and particulates. Winds arise from horizontai pressure gradients in the
atmosphere and can change rapidly in direction and speed in the
vicinity of fronts. Some locations, such as mountainous areas and areas
along large lakes, experience diurnal fluctuations ir wind direction
caused by daily temperature changes. These daily changes also
echance contaminant dispersion.
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Air releases include volatilization from contaminated soils,
covered landf "'s (with and without internal gas generation), spills and
leaks from co- inment facilities, and lagoons. Contaminant releases
ino the atmo: here may also consist of fugitive dusts resulting from
wind erosion cf contaminated soils and from traffic over contaminated,
unpaved roadways. When a stable suspension of dust or other solid
particles or of liquid droplets in air occurs, it is called an aerosol.

Temperature and atmospheric pressure influence the rate of air
releases. With increasing temperature, the rate of volatilization of
compounds tends to increase. Volatiles may be released from liquids
even on cold day. .ecause solar radiation can increase the temperature
of a liquid more rapidly than the temperature of air. Temperature also
governs atmospheric stability, which is the degre: tc which the
atmosphere dampens vertica!l motion. In an unstable atmosphere, the
temperature decreases rapidly with increasing elevation, resulting in
turbulence (wind). In a stabie atmosphere, the temperature may remain
constant throughout the column of air or, in the case of an inversion,
even increase . th elevation. Stable conditions typically occur in late
afternoon thro:.gh early morning under clear skies with .ight winds.
Atmospheric pressure tends to affeci the migration of landfill gases,
causing a landfill to offgas at a higher rate following low atmospheric
pressures. When the atmospheric pressure is high, the landfill ry
cease offgassing entirely.

Humudity is not a factor in the generation and transport of air
contaminants. [t can influence the hazards of a release, however. In
the case of a release of hydrczen chloride gas, for example, the hazards
posed by hydrochloric acid snould be considered, especially on an
extremely humid day.

DISPERSION MECHANISMS

The relative directional frequencies of wind over a site
determine the primary direction of movement of airborne contaminants
- both gases and particulates. Wind speed and direction are influenced
not only by meteorological conditions, but also by the topography of an
area. Even tall buildings and other 1arge structures can influeace wind
speed and direction 'n ;mall, iocalized areas.
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Atmospheric stability and wind speeds determine the off-site areas
to be affected by ambient concentrations of gases. In general, high
stability and low wind speeds result in higher atmospheric
concentrations of contaminant gases close to the site. High stability and
moderate wind speeds result in moderate concentrations over a large
area downwind of the site. Low stability or high wird speeds cause
greater dispersion and dilution of contaminants, resulting in lower
concentrations over larger areas.

Wind speed is a critical factor in generating airborne contaminated
particulate material. At highci speeds, the turbuience of the air and its
forward inotion lifts particles into the windstream for transport. Under
windy conditions, transport of contaminated particulates, especially of
metals, dioxin, and PCB contamination, can pose significant health
thr “ats downwind of the site. Transport of contaminated particulates
is _enerally not a concern when the sotil 1s wet because o¢ the increased
threshold wind speed required to make th= particles airborne.

Ambient concentrations of particulate contaminants are controlled
by particle size distribution as well as by windspeed and stability.
Large particles settle out rapidly, resulting in decreased atmospheric
concentrations with distance from the site. Smaller particles remain
airborne longer and approximate the behavior of gaseous contaminants.

INTERMEDIA TRANSFER MECHANISMS

Settleout and rainout are mechanisms of contaminam transfer from
the atmosphere to surface soils and waters. Contaminants dissolved in
rainwater may percolate to groundwater, run off or fall directly into
surface waters, and adsorb to uncontaminated soils. Contaminants can
enter the food chain through direct intake of the atmosphere by plants
and animals and through intake of secondarily contaminated soils and
water.
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Soils

Soil represents a medium of direct contact 2nd ingestion threats
and may be wne main source of contaminants released into other media
(air, water). Direct soil contamination occurs from leaks or spills from
containers and containment facilities. The spilled liquids and solids
may be transported through soil or may be partially or fully retained
within the soil to provide a continuous environmental and/or public
health threat. At the site of a release and along the rclease pathway,
discolored soils, stressed or dead vegetation, and uncharacteristic cders
may be preliminary indicators of soil contamination.

DISPERSION MECHANISMS

To predict the fate and transport of a hazardous substance
released onto the soil surface, the properties of both the substance
spilled and the soil must be considered. The mobility of a material in
soil is influenced by many factors, such as soil type, temperature,
Jorosity, and biological and chemical activity, along with the water
solubility, vapor pressure, and physical state of the substance released.
Liquid movement is the mcst significant dispersion mechanism in soils.
Liquid contaminants per_olate directly into soils, and contaminants of
lower viscosity and/or higher density than water can have percolation
rates much greater than that of water. Dry, soluble contaminants
dissolved in precipitation, or in runon or irrigation water can also
migrate through percolation into the soil and through runoff. The rate
of movement of sclid contaminrants through soil is a function of net
groundwater recharge rates and of contaminant solubility.

Contaminants with high soil adsorption coefficients (e.g., benzo-
a-pyrene) may bind (adsorb) to the surface of soil particles through ion
exchange and become relatively immobile under certain conditions.
However, adsorbed contaminants may later be desorbed by percolating
waters, causing the contaminants to become mobile again. Movement
of airborme or waterborne soil particles with hazardous substances
adsorbed to the surface .50 contributes to spread of contamination.

To determur> . ' tail how a release may behave, it is necessary
to establish the predor-.uant nature of the soils on site. It is also
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important to establish whether such underaround features as clay layers,
sink holes, and fractures are present. These and other subsurface
features can greatly facilitate or retard the spread of contamination and

in"ence the direction of movement.

INTERMEDIA TRANSFER MECHANISMS

Releases which occur on soils with low runoff p stential, such as
well-drained sandy or gravely sciis, have a high infiltration rate. Spills
on these types of soils will migrate off site rapidly and may present a
threat to groundwater. Loamy and clay soils with a moderate to high
runoff potential provide a low infiltration rate and a surface conducive
to overland flow. Releases occurring on these types of soils may create
a hazard a: some distance to the site as the spilled substance travels
overland to surface waterways, or as vapors from the substance
volatilize into the atmosphere or collect in such confined spaces as
culverts and sewers. Biouptake by plants and soil orgarisms is another
transfer mechanism of soil contaminants and one whicl. introduces the
contaminants to the food chain.

Water

Water contamination poses ingestion and direct c~ntact threats.
Water also transports contaminants through soil and acts as a vehicle
for intermedia transfer of contaminants to air and soil. Water has two
important characteristics, its strongly dipolar nature a' i the ability of
water molecules to form hydrogen bonds with the oxygen ends o1
adjacent water molecules. The dipolar nature of water is the reason for
its solvent properties; the force of attraction between the dipole and
ions on the surface of a contaminant or other substance can cause the
contaminant to form a solution with water.

The ability of water molecules to form hydrogen bonds with each
other accounts for the high dvnamic visccsity and high surface tension
of water, as well as its melting and boilir g points. Bc . the viscosity
and surface tension of water ~ffect transpor of varticulate material and
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Samplir.2 and Basic
Data Interpretation

Together, sampling, sample analysis, and basic interpretation of
analytical results form the most effective mechanisn. for obtaining
definitive information to characterize site conditior . evaluate the
threats to human health and the environment, support compliance and
enforcement activities, justify site cleanup activities, and determine
cleanup effectiveness.

The type and number of samples collected, the manner in which the
samples are collc cted, and the analyscs chosen depend on what the EPA
investigator wants to ascertain. The sampling plan is the vehicle for
securing a set of quality-controlled samples that reflect site conditions
accurately and provide the information desired. The sampling plan
outlines all sample locations, collection procedures, and analytical
methods to be used in a sampling episode.

Once the samples have been analyzed by a laboratory, basic
interpretation of the results can be confusing because of the different
formats used by various laboratories to report analytical results.
Nevertheless, ther: are a few standard terms used by ‘'aboratories to
report the concentrations of the analytes. In addition, ¢ lity assurance
parameters have been established through common labc atory practices
to provide a means of measuring both (ne accuracy and precision of
analysis and of ensuring that no external ccntamination was introduced
by sample collection and analysis proced .es.
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this appendix is divided into four sections. The first section
covers the tonics auuressed in the sampling plan. The second defines

terms. The third section covers basic caia interpretation, including
qualifier codes used in sample analysis reports produced by laboratories
in EPA’s Contract Laboratory Program (CLP). The fourth section
deals with data validation procedures.

Sampling Plans

Complete site sampling plans should address each of the
following topics to ensure that the appropriate protecols are observed
during the sample collection and analysis processes ina to enable thes
sampling procedures to be duplicated, if necessary. Samples are not
only used as a sour~e of information for making site decisions, they
may also be used for legal purposes, so compiete documentation of the
actual sampling event is important.

® Represer' tive Sample Locations.  Representative sampling
locations .epend on the purpose of the sampling activity. The
intended data use will guide determination of the sampling
locations and pattern and total number of samples. Contaminz'ion
verification require. fewer samples biased toward suspected z eas
of contamination; such samples may not give an accurate
presentation of the overall site characterization, however. A better
overall characterization may be achieved using a grid pattern to -
determine sample locations. Use of a grid system generally
increases the number of samples collected, thus increasing
apalytical costs. For further information, consult guidance
documents published by the EPA Office of Solid Waste and
Emergency Response on representative sampling of soil, water,
and hazardous wastes and on sample collection and handling
techniques.

® Analysis Selection. Specific parameters for analysis must be
established whil= assembling the sampling plan. The iaboratory
should be notif: J and given the EPA-approved method number
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and the desired QA/QC information. The analysis selected
influences the choice of sample equipment, volume, preservation,
and holding time. A summary of sample container types,
preservatives, holding times, and analyiical methods is included at
the end of this section. The EPA publication Solid Waste 846
(SW-846), "Test Methods for Evaluating Solid Waste,” gives
information on analysis methods for hazardous wastes, soils, and
non-aqueous phase liquids. EPA 500 and 600 publications cover
test methods for water.

e  Quality Assurance Level. The level of quality assurance (QA) that
the sampling event must meet should te astablished at the outset,
as the level selected affects the sample nanuiing, documentation,
and analysis procedures used. QA Level 1, the least stringent
level, requires sample documentation and instruinent calibration/
performance checks; samples are field screened.

QA 1 applies when a large amount ¢ data is needed
quickly and relatively inexpensively, or w. .n preliminary
screening data does not need to be analyte or concentration
specific. Examples of activities where QA 1 is appropriate include
assessing preliminary on-site health and safety, assessing waste
compatibility, characterizing hazardous waste, and determining
extent of c..ntamination.

QA 2, which verifies analytica! results, requires external
laboratory analysis of at least 10 percent of field-sc* =ned samples,
sampie documentation, chain-of-custody documentation,
documentation of sample holding times, and raw instrument data.
To meet the QA 2 objective, samples are analyzed using rigorous
methods that provide quantitation and analyte-specific information.
Examples of activities where QA 2 is appropnate include venifying
preliminary screening, defining extent and degree of
contamination, and verifying site cleanup.

QA 3, the most stringent level, assesses the 1dentity of the
analyte of interest and the analytical error of the concentration
level. QA 3 incorporates the specifications for QA 2 and also
requires the analysis of eight reolicate .amples tc determine
analytical errmr and analysis of a performarce evaluation sampie.
This level of qualitv assurance is used v.hen determination of
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analytical precision . a certain concentration range is crucial for
decision making. Examples of activities where QA 3 is
appropriate include evaluating health risk or environmental impact,
identifying the source of pollution, and verifying cleanup.

e Sampling Equipment Selection. The typc of sampling equipment
is dictated by the analysis selection, required sample volume,
ability of decontamination, equipment composition, and cost. The
sampling equipment should not introduce contamination into the
sampling procedure. To avoid this, sampling equipment should be
disposable or easily decontaminated. Disposable equipment ...st
b= economical cr used when extensive decontamination would be
required for durable sampling equipment. The equipment : ust
also be functionzl, allowing a sampling team to collect sanples
quickly and efficicntly. The composition or construction materials
of sampling equipment may affect the samples collected and so
must be considered when selecting =quipment.

e Sampling Volumes. Sampling volumes are directly related to the
types of “hemical analyses that are requested. The laboratory
requires a precise amount of a sample unique to the specified EPA-
approved analysis or method. Providing the laboratory with an
excess of sample volume increases the eventual disposal costs to
the laboratory and in turn to the samplers. Providing the
laboratory with insufficient volume can lead .0 increased field
sampling costs and to delays.

e Sampling Containers. The type. size, and composition of sampling
containers are directly related to the chemical analysis which is
requested. The size of the container must ccnform to  voiume
requiremcnts specified in the EPA-approved method. The
container must not release contaminants into the sample or absorb
material from the sample. The container must ensure that ambient
air cannot enter into the sample, and conversely, that gas from the
sample cannot escape to the ambient air.

¢ Sample Preservaticri.  Samples are preserved by means of
environnientar con. ols (e.g., cold storage) or chemical additives
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(e.g., nitric acid or sodium Lydroxide). The preservation metnod
is directly related to the chemical analysis requested. The purpose
of preservation is to keep the chemical constituents of the samples
static during handling, packing, and shipment to the laboratory.
Highly concentrated samples do not usually require preservation.

e Sample Hoiding Times. The elapsed time between sample
collection and laboratory analysis must be within a predetermined
time frame known as the sample holding time. Each sample
parameter has a prescri*=d holding time. Samples analyzec
bevond the hoiding time are not truly representative of the sampled
material.

e Sample Identification. Each sample must be identified and
documented to ensure sample tracking is performed. A label is
made for each sample, reflecting the site name, site location,
sample number, date and time of sampling, sampler identification,
preservative used, required analysis, and sampling location
description.

e Sample Custody. Chain-of-custody forms are used to track the
bandling of samples once the samples are collected. The samples
are documented as they are transferred from each handler or to the
laboratory. The procedure is used to prevent sample tampering
and "o trace the path of a sample in the event of contamination off
site. Chain-of-custody seals are applied as directecC by protocol.

e Sample Transportation. Samples may be hand delivered to the
laboratory using government vehicles or they may be shipped by
a common carrier. Regulations for packaging, marking, labeling,
and shipping of hazardous materials and wastes are promulgated by
the U.S. Department of Transportation (DOT). Air carriers which
transport hazardous materials, in particular, Feueral Express,
require compliance with the current Intemnational Air Transport
Association (IATA) Regulations. which applies to the shipment and
tran.sport of hazardous materials by a:r carrier. Hazardous waste
site samples should not be t;ansporicd in personal vehicles.
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Analyticai | Matrix T . ainer Preser- Holdmg Trp Analytical
Parameter Type and vative Tines | - Blanks Mcthod
'Jolume {4 degrees (VOAsS) Ref.
containers Celsius
req’d)
VOA S 40 ml Vial 4 14 Days Yes 8240 or
(2) 8260/
SWya6
VOA w 40 ml Vial 4 14 Days Yes 624/CLP
) .
BNA S 8 oz Glass 4 7-40 8250 or
49 Days 8270 3W-
846
BNA L) 3202 4 7-40 625/CLP
Amber Days
Glass
(1)
Pesticide S 8 oz Glass 4 7-40 8080/SW-
H Days 846
One Pesticide w 320z 4* 7-40 608
Boule Amber Days
Per glass
Medium (1)
to tast PCB S 8 oz Glass 4 7-40 8080/SW-
Pes/ Davs 846
PCBs PCB W 320z 4 7-40 608
Together Amber Days
Glass
’))
P.P. S 8] 0z Glass 4 6se SW-846
Menis Months
P.P. w 1 liter Glass HNO, At EP A -600/
Meuals or poly- pH<2 (1 CFR 4
ethylene 4 Months
)
Cyanide S 8 oz Glass 4 14 Days SW-846
n
Cyanide w 1 liter NaOH 14 Days SW-846
Poly- 1o pH
cthylene > 12
1) 4
. Tt residual chlonne 1s present, preserve with 0.008* NSO, —

Lt ]
s

Only required if dedicated sampling tools are not used.
Exceptions - mercury (28 days) and hexavalent chromium (24 hours - water).
NOTE: Nitic acid (HNO,); Sodium thiosulfate (N,S,0,); Hydrochlori. Acid (HCI)
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Terminology

Accuracy.  Accuracy may be defined as the measure of the
closeness to a true or accepted value.

Background sample. A background sample is a sample collected
upgradient of the area of contamination (either on or off site)
where there is little chance of migration of cortaminants. Properly
collected background samples indicate the natural composition of
the matrix and should be considered clean samples.

Collocated Sample. A sample collected adjacent to the basic field
sample, typically one-half to three feet away from the sample
location. Collocated samples are used to assess varation in the
immediate area of the basic sample.

Field Blank. A field blank is a sample of laborawory pure watei
or certified clean soil which is prepared in the field prior to any
sampling activities. Analysis of the sample will indicate whether
contamination was introduced into the samples during the collection
process.

Field Duplicate. A field duplicate (or replicate) is a second sample
(or set of samp!zs) collected from one sample location and labeled
for the laboratory as if it were a unique sample. Field duplicates
are primanly used to check the precision and co..istency of the
sampling procedures used. The field duplicate can also act as a
check on the analytical procedures.

Holding Times. Holding times are the timeframe within which
the sample must be analyzed to ensure accurate measurement of the
analytes. Holding times vary depending cn the type of analysis to
be performed.

aboratory Duplicate. Laboratory duplicates are samples prepared
by the laboratory and analyzed in duplic-.e to m-asure analytical
reproducibility.
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e Matrix Spike/Matrix Spike Duplicate. A matrix spike sample is
a sample i0 which a target compound at a known concentration is
added during laboratory preparation to measure the accuracy of the
analysis procedure. A matrix spike duplicate is 2 second run to
determine the precision of analysis. Such samples are primarily
used to check sample matrix interferences, but can be used to
monitor laboratory performance.

e Method Blank. A method blank is a sample which is prepared by
the laboratory to determine if any contaminatioa is heing
introduced during the extraction or analysis procedures.

¢  Method Detection Limit. The method detection limit (MT ) is.
the lowest coucentration that can be measured if a samgle is
analyzed according to the method procedures.

¢ Performance Evaluation Samples. Performance evaluation (PE)
samples .re samples of known concectrations that are available
from either the EPA or the U.S. Bureau of Standards for
submissiv.a with the field samples to the laboratory. PE samples
should be of the same or similar matrix as ihe field samples. PE
samples are used to check the overall bias of the laboratory and to
detect any error in tt2 analytical method used.

® Precision. Precision may be defined as the agreement between the
numerical values of two or more measurements made in an —
identical fz2shion.

* Relative Percent Difference.  The relative percent difference
(RPD) 1s used to assess the vanability of a measurement process.
Typically, the value represents the difference between the matrix
spike and the matrix spike duplicate. It can also represent the
difference between two analysis runs.

* Rinsate Blank. A rinsate blank is a sample of laboratory pure
water run over saripling equipment following decontamination.
Rinsate hlank: . - 1sed to check dzcontamination effectiveness.
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e Split Samples. Split samples are derived from one large volume
sample obtained from one location, then thoroughly homogenized.,
and divided into separate portions. Each portion, or split, is
piaced into a separate container and treated as a separate sample.
Samples can be split two or more ways. and the total sample
volume depends on the number of splits and the analytic method
to be used. Split samples are usually collected when a responsibie
party and EPA Enforcement Section or several government
agencies are involved. S-'it samples, which typically are sent to
different laboratories for analysis, act as a check on the laboratory.

* Surrogate Spike. A surrogate spike refers to a procedure 1n which
a non-target compound is added to the sample during laboratory
preparation to determine the extraction efficiency. Surrogate
spikes are usually used only with organics.

* Trip Blank. A trip blank is a sample which is prepared prior to
the sampling trip using laboratory pure water or certified clean
soil. This sample travels to the assessment and is kept with the
other samples but is not opened in the field. Analysis of the trip
blank will indicate whether - the sample containers were
contaminated prior to the assessmen’.
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Basic Data Interp etation

CONCENTRATION UNITS FOR ANALYSIS

Water (Aqueous) ppm = ug/mL or mg/L
ppb = ng/mL or ug/L
ppt = ng/L
Soil or Sediment ppm = ug/g or mg/kg
ppb = ng/g or ug/kg
ppt = ng/kg
Air mg/m’, ng/m’ (temperature and pressure
dependent)

ppm or ppb (unitless measurement)

Oils or Organics The concentrations of oils or organics
should be 2xpressed using the soil units
listed above. Laboratory results that
report concentrations for oils or
organics using water units should be
questioned.

GLOSSARY OF SOME COMMON DATA QUALIFIER CODES
AND TERMINOLOGY USED IN THE EPA CONTRACT
LABORATORY PROGRAM (CLP)

CODES RELATING TO IDENTIFICATION
(indicate confidence concerning presence or absence of compounds)

U= Not detected. The associated number indicates the
approximate sample concentration necessary to be
detected.

B = Not d:ztc.ted substantially above the level reported in

laboratory >r field blanks.

—
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R = Unreliable result. Analyte may or may not be present in
the sample. Supporting data i1s necessary to confirm
result.

N = Tentative identification.  Consider analyte present.

Additional sampling and special methods may be needed
to confirm its presence or absence.

(NO CODE) = Confirmed identification

CODES RELATED TO QUANTITATION
(indicate positive results and sample quantitation limits)

I = Analyte present; reported value may not be accurate or
precise
K = Analyte present; reported value may . biased high.

Actual value is expected to be lower.

L = Analyte present; reported value may be biased low.
Actual value is expected tc be higher.

Ul = Not detected; quantitation limit may be inaccurate or
imprecise.

UL = Not detected; quantitation limit is prob-’ 'y higher.

OTHER CODES

Q= No analytical result.
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Data Validation Procedures

Data valic :ion is the process by which a qualified data reviewer
ensures the quality of the laboratory analysis and the reported results.
The procedures used to validate a data package vary slightly accorcing
to the type of analysis performed and the instrumentation used. M ny
times, data validation requires the reviewer to draw upon his or ner
analytical experience and expertise to make subjective decisions about
the quality of a set of results. For this reason, data validation should
be completed only by qualified persons.

Data validation vrocedures vary, depending on the type of
instrumentation and methods used for analysis. For the sake « -
simplicity, the rxample below outlines the validation procedures 1u.
analytical rest s frcm a Gas Chromatograph/Mass Spectrometer
(GC/MS). While validation of analyses performed on other types of
instruments would no! be an identical process, it would t similar.

EXAMPLE DATA VALIDATION PROCEDURES FOR GC/MS

1. Did the laboratory meet the holding times outlined by the
sampling protocol?
. If yes, accept data.
. If no, data should be accepted as estimates only.

2. Was the GC/MS properly tuned?

. [f yes, accept the data.
. If o0, reject all GC/MS data because compounds may be
misidentified.

3. Was the instrument properly calibrated?
° If yes, accept the data.
° If no, data should be accepted as estimates only.

4. Were method blanks free of contamination?

. If v :s, accept the data; further action is not required.

. If no, determire if the contamination was the result of a
common labor itory chemical. Sample data should only be
rejected 1i U, analyte concentration is less than three
times the cor-aminant concentration in the blank.
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5. Were field blanks free of contaminsation?

* If yes, accept the data; further action is not required.

* If no, determine if the coniamination was the result of a
common laboratory chemical. Sample data should only be
rejected if the anaiyte concentration is less than three umes the
contaminant concentration in the blank.

6. Were the surrogate spike recoveries for all orgs cs acceptable?
* [f yes, accept the d2
* If no, evaluate each ...ople on an individual basis and accep!
or reject the data as necessary.

7. Were the matrix spike recoveries and the relative percent
differences values acceptable?
e If yes, the laboratory has demwonstrated good precision and
accuracy; accept the data.
* If no, evaluate on per compound basis.

Additional Guidance Documents

1986. EPA. "Test Methods for Evaluating Solid Waste,” SW-846.
Office of Solid Waste and Emer~=ncy Response. Washington, DC.
November.

1990. tPA (U.S. Environmental Protection Agency). "Quality
Assurance/Quality Control Guidance for Removal Acti-ities: Sampling
QA/QC Plan and Data Validation Procedures.” Interim Final.
EPA/540/G-90/004. Office of Emergency and Re iedial Response.
Washington, DC. Apnil.

1993. EPA. “"Region IIl Modifications to the Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses.”
EPA Region Il Office of Analytical Services and Quality Assurance.
Annapolis, MD. April.

1994. EPA. "Region III Modific tions to N:'ona! Functional
Guidelines for Organic Data Review, Multi-Media, Multi-Concentration
(OLMO01.0-GLMO01.9). .PA Regior li. Orfice of Analytical Services
“nd Quality Assurance. Annapolis, MD. bSeptember.
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U.S. Office ui Federal Rig...ei. "Code of Federal Regulations,” 40
CFR, Part 13€¢. Offi~= of Federal Register National Archives and
Records Administration. Washington, DC.



APPENDIX 4

Container Silhouettes

By using common sense, looking at what a container is made of and now
it 1s constructed, responders can get some quick clue: and general ideas
about the matenal inside. Look for things like the construction material
of the container (steel, stainless steel, plastic, fiberboard, glass, etc.) to
make a rough determination as to its contents. Steel containers usually
do not contain corrosive materials or oxidizing matenials t ccause these
materiais corrode steel. Plastic containers usually do not  ntain solvents
or flammable materials because these materials usually dissolve plastics.
Stainless steel containers are expensive to construct and are usually
reserved for very corrosive materials or very strong oxidizers (materials
which may destroy other types of steel and plastics). Fiberboard
containers usually contain solid materials. Glass containers are used for a
wide vanety of materials. Look for other container clues as well, such as
rounded or spherical shape (usually associated with pressurized
materials), color (amber glass may contain light-sensitive materials), and
types of openings (bungs, valves, ring-tops, etc.). All of these clues may
help to identify the type of hazardous material involved.

Over-the-Road Transport, Non-Pressurized

Of all the containers encountered, these are probably the most common.
They can contain almost anything, and are all regulated by DOT with
regards to construction and specification. The listing that fc'lows
specifies the DOT designation and provides a general description of the
types of matenals carried and a generic ovtline of e tank ... question.
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CONTAINER SILHOUETTES

A135

00 I

Side View

o0 00

Rear View

Specifications:

Non-Pressurized (3-7 psig), 9,0C0-gallon
maximum capacity, normally single-shell
aluminum construction. May have up to 8
compartments.

Transports:
Liquids, normally with a specific gravity less
than 1, such as: petroleum products, solvents,

and poisons 6.1 (Packing Group Il and PG 11I).
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CONTAINER SILHOUETTES

A137

t

Tl

[
O O Side View r_l

[

Rear View

Specifications:

Non-Pressurized (3-25 psig), 7,000-gallon
maximum capacity, nc¢ mally double shell
carbon steel or stainless steel construction. May
have 2 compariments, and usually has an

insulating jacket.

Transports:

Liquids, normally with a specific gravity greater
than 1, including general chemicals and mild
corrosives.




Al138

CONTAINER SILHOUETTES

A138

Side View

@

oo OO

Rear View
Spccifications:
No:-Pressurized (3-25 psig), 6,000-gallon
maximum capacity, single or double shell
carbon steel, stainless steel, or poly-lined steel

construction. May have up to 4 compartments.

May be insulated

Transports:

Very strong corrocave liquids, normally with a
specific gravity much greater than 1, including
spent sulfuric acid, hydrochloric acid, and
sodium hydroxide.
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Side View

{000

Rear View

Specifications:

Non-Press.rized (3-25 psig), 1,500-cubic feet
maximum capacity, usually single-shell
aluminum or steel construction. May have up
to 4 compartments.

Transports:
Solids in powder form such as fertilizers,
cement, and dry caustic soda.
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CONTAINER SILHOUETTES

A142

Specifications:

Side View

o

00 00

Rear View

~Pressurized (25-500 psig), 14,000-gallon

maximum capacity, normaily double-sheil steel.

Single compartmen’s

“h relief valves

(normally venting during operations).

Transports:

Liquified, cryogenic (-1 50°F or less) gases such
as liquid nitrogen, liquid oxygen, and liquid carbon

dioxide.
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S py TN ey
00 T
Side View
D!‘!
Rear View
Specifications:

High pressure (3,000-5,000 psig), 2 - 20 steel
cy'inders, all containing the same material and
manifclded together at the rear.

Transports:
Gases under high pressure, such as argon.
helium, oxygen, and nitrogen.
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Rail Transport Containe :

In general, rail cars pose s zuiticant problems to responders as a result of
the quantity of . ateria. ..volved. Mitigation of an incident involving a
rail car can tax  sources, because in many instances locai :=sponse
organizations n y not have the type or amount of mitigation resources
required. In ad:lition, rail cars involved in accidents can be damaged
severely. These types of accidents can last for several days, pose
substantial threats to the public and responders, and result in the release
of large amounts of materials.

Rail, Non-Pressurized

Uniike over-the-road containers, it is not possible to determine whether a
rail car is non-pressurized by the shape of the tank. Rail . ars aumost
always have some type of an insulating jacket. This makes it impossible
to see the tank and determine its shape. For rail cars, the best method of
determining non-pressunized cars from pressurized cars is to look at the
manway area on top of the car. Non-pressurized cars have a large, bolted
manway with sc :ral fittings (relief valves, gauging rods, etc.) around it
which are relati- cly unprotected. They will usually also have off-loading
valves on the sidcs or bottom of the car.

18

10

00 00
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Rail, Pressuri red

Pressunized rail cars will have a well-protected dome covering the
valving assembly on top of the car. This dome is normally locked
closed, and protects all of the off-loading valves and relief valves on the
car. There will be no other valving visible on the car.

-

OO O

Fixed Facility, Non-Pressurized

Fixed facility containers can contain almost anything. These containers
are normallv fixed in place, and may be extremely large (containing
millions of gallons cf material, in some cases). Non-pressurized fixed
facility containers, more correctly termed “atmospheric” tanks since they
are generally at ambient atmospheric pressures, can nomr lly be
identified by reviewing the construction. These tanks may have dome
roofs, geodesic dome roofs, floating roofs, or simply flat roofs. They are
normally not constructed with rounaed ends or edges.
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3 Dome Roof Tank
STORES: ﬂamrr.aolg and cembustible
liquids, chemical solvents, etc.

Cone Roof Tank ‘
STORES: flammable, comb " \le,
ard corrosive liquids

N7
 — Open Floating Roof Tank |
STORES: flammable and combustiblc
“liquids :

T Open Floating Roof Tank with

I I Geodesic Dome |
] STORES: flammable liquids ~

)

|
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CONTAINER SILHOUETTES A147

v -
- T -_— -_— [

Covered Floating Rcof Tank :
STORES: flasnmable and combustible :
liquids

Hornizontal Tanks |
STORES: flammable and i
combustible liquids, corrosive liquids,
poisons, etc.

i
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Fixed Facility, Pressurizc !

As with any tank, pressuri :eu fixed facility tanks will have rounded
edges, and mav even be perfectly sphenical. They can be under very high
pressure and sually contain relatively large quantities of gases, liquified
gases, or cryogenic materials.

High Pressure Horizontal Tank '
STORES: liquid propane gases,
anhydrous ammonia, flammabie

liquids with high vapor pressures Jl

@ High Pressure Spherical Tank |
!

STORES: liquid propane gases

—

STORES: liquid oxygen (LOX),
liquid nitrogen, and other liquified

gases ‘
ligil -

Cryogenic Liquid Tank I
|
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Fixed Fa ility, Underground Storage

Underground storage is very common at fixed facilities. Underground
storage tanks can usually be identified by manways, fill pipes. vent pipes,
concrete pads with covered fill holes, or electrical cables entering or
exiting the ground. These tanks primarily contain petroleum products,
and may be cxwemely large.

Underground Storage Tank |
STORES: primarily petroleum
products




APPENDIX S

Guide to DOT
and NFPA PLACARDS

The Unitcd States Department of Transportation (DOT) requires
transporters to display diamond-shaped placards on the exterior of their
vehicles when carrying hazardous materals above certain " >ight limits.
These placards represent the type of hazards presented by i''e materials
being carried, according to the hazard class they fall under. There are
nine hazard classes specified by DOT, several of which are subdivided
into divisions. These divisions segregatc special types of material
hazards within a hazard class.

Placards are diamond-shaped markers, 10-3/4 inches on each side,
which coiisist of four major components; the hazard class symbol, the
hazard class number, the background color, and (to a lesser degree) the
United Nations ID numoer or the hazard ciass name. These four
components can be used to determine the hazards presented by a
material in transport, usually from a safe distance away.

The hazard class symbol is located in the top comer of the diamond and
1s specific to the hazard presented by the material.

The hazard class number (and the division number for Class 1 and Class
5 materials) is located in the bottom corner of the diamond, and is
specific to its hazard class or division.

The backgiound color prot " ‘es the backgrc ad for the placard and
corresponds to a specific bi .ard presemed oy k2 material.
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The hazard class name, a« wel! as the United Nations (UN) ID number,
may or may not be preser:. If the hazard class name 1s present, it will
be located in the center 0. ¢ . ;.acara between the hazard class svmbol
and the hazard class pum’«<r. If the UN ID number is present, it will
either be located in the center of the placard between the hazard class
symbol and t\.c hazard class number, or immediately adjacent to the
placard itself. UN ID uumbers will be four digits long, and will be
black on a white background (if located in the center of the placard) o.
black on an orange background (if located adjacent to the placard).
Keep in mind that neither of these markings may be present. It is
therefore important to be familiar with the other placard components.

White
Background Orange
Background
4-Digit UN ID
Number

Background Hazard Class
Color Symbol
Hazard Class 4

Nam:

" FLAMM

The following list provides DOT definitions for the specified hazard
classes and divisions, as well as examples of the specific placards
utilized. Any material which falls into any of these DOT classes will
require placarding in tran<port if it exceeds certain weight limits.
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Class | (explosives)

Expiosive means any substance or articie, including a device,
that is designed to function by explosion (i.e., an extremely
rapid release of gas and heat) or that, by chemical reaction
within itself, is able to function in a similar manner even if not
designed to function by explosion. Explosives in Class | are
divided into six divisions. Each division will have a lenter
designation (located where the * is on the placards). All of
these placards have orange backgrounds.

Division 1.1 consists of
explosives that have a
mass explosion hazard. A
rmass explosion is one that
affects almost the entire
load instantancously.
Examples: t'_ck powder,
dynamite, a:'1 TNT.

Division 1.2 consists of explosives that have a projectile hazard
but not a mass explosion hazard. Examples: aerial flares,
detonating cord, and power device cartnidges.

Duvision 1.3 consists of explosives that have a fire bazard and
either a minor blast or a minor projectile hazard, or both, but
not a mass explosion hazard. Examples: liquid-fueled rocket
motors and propellant explosives.

Division 1.4 consists of
explosive devices that
present a minor explosion
hazard. No device in the
division may contain more
than 25 g (0.9 0z) of 2
{ztonatng material. The
explosive effects are largely confinen tn the package and no
projection of fragments of appreciat.c size or range are
expected. An external fire must not cause instantaneous
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Guide to DOT and NFPA PLACARDS A154

expiosion of the «:tire contents of the package. Examples:
line-throwing rock ., practice ammunitior., and signal
cartridges.

Division 1.5 consists of
very insensitive explosives.
This division combrises
substances that have a mass
explosion hazard but are so
insensitive that there is
very little p.oobability of initiation or of transition from burni_;
to detonatior 'mder normal conditions of transport. Exampies:
prilled ammonium nitrate fertilizer-fuel oil mixrures (blasting
agents).

Division 1.6 consists of
extremely insensitive
articles that do not have a
mass explosive hazard.
This division comprist
articles that contain oniy
extremely insensitive
detonating substances a=d that demonstrate a negligibie
probability of accidental initiation or propagation.

Class 2 (compressed gases)

Duvision 2.1 (flammable
gas) RED
BACKGROUND COLOR.
Any material that is a gas
at 20°C (68°F) or less and
101.3 kPa (14.7 psi) of
pressure; a maierial that
has a boﬂmg pow. of 20°C (68°F) or less at 101.3 kPa (14.7
psi) and that (a) i* ignitable at 101.3 kPa (14.7 psi) when in a
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mixture of !3% or lcss by voiumre with a'r; or (b) has a
flammable range at 1Gi.3 kPa {.4.7 psi) with atr of at least
12% regardless of the lower limit. Examples: inhibited
butadienes, methyl cklonde and propane.

Division 2.2

_ (nonflammable,
A, nonpoisonous compressed
:TQOHAFLBﬂJ§’|1ﬂBi§;: gas, including compressed

Yy gas, liquified gas,
pressurized cryogenic gas,

and compressed gas in
solution) GREEN BACKGROUND COLOR. Any mater:al
(or mixtire) that exerts, in the packaging, an absolute pressure
of 280 kPa (41 psia) at 20°C (69°F).

A cryogenic liquid is defined as a refrigerated liquified gas
having a boiling point colder than -90°C (-130°I , at 101.3 kPa
(14.7 nsi) absolute. Examples: anhydrous ammonia, cryogenic
argon, carbon dioxide, and compressed nitrogen.

Division 2.3 (poisonous gas)
WHITE BACKGROUND
COLOR. A material that is
a gas at 20°C (68°F) or less
and a press re of 101.3 kPa
(14.7 pstor 1 atm), a
material that has a boiling
point of 20°C (68°F) or less at 101.3 kPa (14.7 psi), and that
(a) is known to be so toxic to humans as to pose a hazard to
health during transportatios; or (b) in the absence of adequate
data on human toxicity, is presumed to be toxic to humans
because, when tested on laboratory animals, it bas an LCy,
value of not more than 5,000 ppm. Examples anhydrous
Lydrogen fluonde, arsine. chlorine, and methyl bromide.

Hazard zones -sociated with Nivision 2.3 o iatenals:

Hazard zone A: LC,, less than or equal to 200 ppm.
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Hazard zone B: - .C, greater than 200 ppm and less than or
emu2'to 1,000 p 1

Hazard zone C: 1.Cg, greater than 1,000 ppm and less than or
equal to 3,00u ppm.

Haz d zone D: LC,, greater than 3,000 ppm and iess than or
equai to 5,000 ppm.

Class 3 (flammable liquid)

{(Flammable liquid) RED
BACKGROUND COLOR
Any liquid having a flash
point of not more than
60.5°C (141°F).
Examples: acetone, amyl
acetate, gasoline, methyl
alcohol, and toluene.

Haza. d zones associated with Class 3 materials:

Hazard zone A: LCg less than or equal to 200 ppm.
Hazard zone B: LC,, greater than 200 ppm and less than or
equal to 1,000 ppm.

A combustible liquid (RED BACKGROUND COLOR) is
defined as any liquid that does not meet the defini.ion or any
other hazard class ana has a flash point above 60°C (140°F)
and below 93°C (200°F). Fiammable liquids with a flash point
above 38°C (100“F) may be reclassified as a combustible
liquid.

Examples: mineral oil, peanut oil, and No. 6 fuel oil.
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Class 4 (flammable/reactive materials’

Division 4.1 (flammable
solid) RED AND WHITE
STRIPED BACKGROUND
COLOR. Any of the
following three types of
materials:

(a) Wetted explosives - explosives wetted with sufficient water,
alcohol, or plasticizer- to.suppress explosive properties.

(b) Self-reactive materials - materials that are liable to
undergo, at normal or elevated temperatures, a strongly
exothermic decomposition caused by =xce_sively high transport
temperatures or by contamination.

(c) Readily combustible solids - solids that may ause a fire
through .riction and any metal powders that ca be ignited.

Examples: magnesium (pellets, turnings, or ribbons) and
nitrocellulose.

Division 4.2 (spontaneously
combustible material)
WHITE TOP HALF AND
RED BO’1 :OM HALF
BACKGROUND COLOR.
Any of the following
materials:

(a) Pyrophoric material - a liquid or solid that, even in small
quantities and without an external iguition source, can ignite
within 5 minutes after coming in contact with air.

(b) Self-heating material - a materia! that, when in contact with
air ar1 without an epergy s..pply, t: .1able to self heat.

Examples: aluminum alkyls, charcoal briquettes, magnesium
alk - .3, and phosphorus.
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Divisicn 4.3 (dangerous
when wet material) BLUE
BACKGROUND
COLOR. A material that,
by contact with water, is
liable 10 become
spontaneously flammable

or to give off ﬂammable or toxic gas at a rate greater than | L
per kg of the material per hour. Examples: calcium carbide,
magnesium powder, potassium metal alloys, and sodium

hydride.

Class 5 (oxidizers)

Division 5.1 (oxidizer)
YELLOW
BACKGROUND COLOR.
A material that may,
generally by yielding
oxygell, cause or enhance
the combustion of other

materials. Examples: ammonium nitrate, bromine trifluoride,

and calcium hypoct'orite.

Division 5.2 (organic
peroxide) YELLOW
BACKGROUND COLOR.
Any orgaric compound
containing oxygen (O) in
the bivalent -O-O- structure
that may be considered a

derivative of hydroger. peroxide, where one or more of the
hydrogen atoms have been replaced by organic radicals.

Division 5.2 maier als are assigned to one of seven types:
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Type A - organic peroxide thar .an detouate or deflagrate
rapidly as packaged for transport. Transportation of type A
organic peroxides is forbidden.

Type B - organic peroxide that neither detonates nor deflagrates
rapidly, but that car undergo a thermal explosion.

Type C - o.ganic peroxide that neither detonates nor
deflagrates rapidly, and cannot undergo a thermal explosion.

Type D - organic perc‘de that detonates only partially or
deflagrates slowly, with medium to no effect when heated
under confineinent.

Type E - organic peroxide that neither detonates nor
deflagrates, and shows low or no effect when heated under
confinement.

Type F - organic peroxide that will not detonate, Joes not
deflagrate, shows only a low, or no, effect if heated when
confined, and has low or no explosive power.

Type G - organic peroxide that will not detonate, does not
deflagrate, shows no effect i heated when confined, has no
explosive power, is thermally stable, and is desensitized.

Examples: dibenzoyl peroxide, methyl ettyl ketrne peroxide,
‘and peroxyacetic acid.

Class 6 (poisons)
Division 6.1 (poisonous
material) WHITT
BACKGROUND COLOR.

A material, other than a gas, -
that is either known to be so
toxic to humans as to afford

¢ 1azurd to health during
transportation, or | the absence of adequate data on human
toxicity, is presumed to be toxic to humans, including
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that cause irritatic... Examples: aniline, arsenic compounds,
carbon tetrachlor ‘e. hvdrocvanic acid, and tear gas.

Division 6.2 (uucctious substances) WHITE BACKGROUND
COI DOR. A viable microorganism, or its toxin, 2! causes or
may cause disease in humans or animals. Infectious substance
and etiologic agent are synonymous with each other.
Examples: anthrax, botulism, rabies, and tetanus.

Class 7 (radioactives

(radioactive materials)
YELLOW TOP HALF,
WHITE BOTTOM HALF
BACKGROUND COLOR.
A radioactive matenal is
defined as any material
having a specific activity

great._« than 0.002 microcuries per gram (uCi/g). Examples:
coba’. uranium hexafluoride, and "yellow cake."

Class 8 (corrosive)

£ CORROSIVE 3

(corrosive materials)
WHITE TOP HALF AND
BLACK BOTTOM HALF
BACKGROUND COLOR.
A corrosive material is
defined as a liquid or soid
that causes visible

destruction or irreversible alterations in human skin tissue at
the site of contact, or a liquid that has a severe corrosion rate

on steel or aluminum.

Corrosivity is measured by pH, which ranges from 0 (highly

acidic) through 7 (water, neutral) to 14 (tughly basic). Acids
antack tissues ar ressively. Bases (also referred to as all.aline
and caustic) attack tissues less aggressively in ; eneral:
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however, they are fat soluble and there®re have a greater
potential to affect subcutaneous lavers.

Examples: nitric acid, phosphorus trichloride, sodium
hydroxide, and sulfuric acid.

Class 9 (miscellaneous)

BLACK AND WHITE
STRIPED TCP HALF,
AND WHITE BOTTOM
HALF BACKGROUND
COLOR. A muscellar=ous
hozarcous matenial is

. defined as a material that
presents 3 hazard during transport, but that is not included in
another hazard class, including (a) any material " at has an
anesthetic, noxious, or similar property that couid cause
exireme annoyance or discomfort to a flight crew member so
as to prevent the correct performance of assigned duties; and
(b) any matenal that is not included in any other hazard class,
but is subject to the DOT requirement (a hazardous substance
or a hazardous waste).

Examples: adipic acid, hazardous substances (e.g., PCBs),
and molten sulfur.

In summary:

Class 1:

Class 2:

Class 3:

Explosives

Orange background, bursting ball symbol
Compressed Gases

2.1 Flammable Gas

Red bachground, flame symbul
2.2Non-Flammable Gas

Green background, cylinder symboi

2.3 Poison Gas

White background, skull and crossbones symbol
Flammable Liquids
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Class 4:

Class 5:

Class 6:

Class 7:

Class 8:

Class 9:

Red pbackground, fi..ae symbol

Flarmmable Matenials

4.1 Flammable Solids

Red and white stiiped background, flame symbol

4.2  ontaneously Combustibie

White top half and red bottom ha!f background, flame svmbol
4.3 Dangerous When Wet

Blue background, flame symboi

Oxidizing Materials

5.1 Oxidizers

Yellow background, burning “O” symbol

5.2 Organic Peroxides

Yellow background, burning “O” symbol

Poisonous Matenials (other than gases)

6.1 Poisons

Whit oackgronnd, skull and crossbones symbol (or corn stalk
symbol)

6.2 Infectious Substances

Whi'~ background, biohazard symbol

Radio.ctive Materials

Yellcw top half and white bottom half backgrourd, propeller
symbol

Corrosives _

White top half and black bottom half background, test rube
pouring liquid on stee’ rod and hand symbol

Miscellaneous

Black and white stripe top half and white bottom half
background, no symbol

DOT exempts cenain materials from placarding requirements
when in transport. These materials are designated “Otherwisz
Regulated Materials,” abbreviated "ORM". Prior to the HM-
181 standards, these materials were designated ORM-A,
ORM-B, ORM-C, ORM-D, and ORM-E. Today, only the
ORM-D materials remain.

ORM-. Matenal

An ORM-D maticiic is a material that presents a limited
hazard during trans -ortation due to its form, quantity, and
packaging.
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Examples of ORM-D materials 'nclude consumer commodities
and small arms ammunition.

The National Fire Protection Association (NFPA) has developed a
standardized marking system (704M) designed to be atilized at fixed
facilities storing hazardous or flammable matenals. This system has been
adopted oy many industries, and may now be found on small containers
as well as large fixed facility containers. The system was originally
designed to provide firefighters critical information on the hazards posed
by stored materials during firehighting operations. As such, it needed to
be large enough to see and concise enough to be quickly discernible n
em- rgency situations.

The NFPA 704 system uses a diamond divided into four different color
guadrants. Each quadrant is colored differently, representing a specific
hazard. The red quadrant {top) represents a flammability * 2zard, the blue
quadrant (left) represents a health (or toxicity) hazard, the vellow
quadrant (right) represents a reactivity (explosion) hazarc nd the white
quadrant (bottom) is reserved for special hazards. The diamond looks
like this:

Red Quadrant
(Flamability)

Blue Quadrant
(Health)

White Quadrant
(Special)

Yellow Quadrant
(Reactivity)

NFPA 704 Marking System

The numbers in cach qu¢ rant of the NF*-A 74 system indicate the
+ gree of hazard posed to a firefighter (wearing turn-out bunker gear and
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an SCBA) for that particu i quadrant. A "0 indicates minimal risk. and
a "4" indicates high nisx. More specifically, the NFPA designations for
the numbers assigned to t ic.e quadrants are as follows:

Blue - Health Hazard

In general, the health hazard in fire fighting is that of a single exposure,
the duration of which may vary from a few seconds up to an hour. The
physical exertion demanded in fire fighting or other emergencies may be
expected to intensify the effects of an exposure. In assigning degrees of
danger, local conditions must be considered. The following explanation
is based on use of the protective equipment normally wom by fire
fighters.

4 - These matenals are too dangerous to health for a firenighter to
be exposed. Turn-out bunker gear and an SCBA are not
adequate protection from inhalation and skin exposure to
this material. Skin contact with the vapor or liquid of this
material may be fatal. Inhalation of the vapors of this material
may e fatal.

3- These materials are extremely hazardous to health, but fire areas
nay - entered with extreme care. Turm-out bunker gear and an
SCBA may not be adequate protection from inhalation and skin
exposure to this material. No skin surface should be exposed
and additional protective clothing may be need d.

(29
.

These matenals are hzzardous to heaith, but fire areas may be
entered freely with turn-out bunker gear and an SCBA. Tum-
out bunker gear and an SCBA are adequate protection from
inhalation and skin exposure to this material.

l- These matenals are only slightly hazardous to heaith. Tum-out
bunker gear and an SCBA are adequate protection from
inhalation and skin exposure to this material.

0- These matenials, even under fire conditions, pose no additional
health hazards over these of ordinary combustible materials.
Tum-out bunke- zear and an SCBA are adequate protection
from inhalation ard skin exposure to this materi: |.
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Red - Flamm: bility Hazard

Susceptibility to buming is the basis for assigning degrees w thin this
category. The method of attacking the fire is influenced by this
susceptibility factor.

4 - These matenals are extremely flammabie gases or extremely
volatile flammable liquids. If possible, stop the flow and keep
exposed tanks cool. Withdrawal may be necessary.

3- These matenials can be ignjted under aimost all normal
temperature conditions. Water may be an ineffective means of
extinguishing these materials because of the very low flash

point.

2- These materials must be heated slightly before they will ignite.
Water may be an effective means of extinguishing these
materials because they can be cooled below their flash points.

l - These materials must be preheated before they wil. ite. A
water 10g may be sufficient to extinguish these materials when
burning.

0- These matenals will not bum.

Yellow - Reactivity (Stability) Hazard

The assignment of degrees in the reactivity category is based upon the
suscentibility of materials to release energy either by themselves or in
comt wnation with water. Fire exposure was one of the factors considered
along with conditions of shock and pressure.

4- These matenals are readily capable of detonation - - explosive
decomposition at normal temperatures and pressu-es. If they
are involved in a massive fire, vacate the area immcdiately.

3- These maienals, when heated . r under . onfinement, are capable
of detonation or explosive decomposit:nn and they may react
violently with water. Fire fighting shouid be conducted from
behind explosion resistant barriers.
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2- These materials v .i, undergo violent chernical change at
elcvated temperatures or pressures but do not detonate.
Firefighting should be conducted from a distance or with
portable monitors if possible. Tanks containing these matenals
should be kept cool. Use caution.

l- These materials are normally stable, but may become unstable
in c~mbination with other materials or at elevated temperatures
or | -essures. Fire fighting can be conducted utilizing
precautions normal to any fire.

0- These mat~rials are normally stable and do not present anv
reactivity hazards to firefighters.

White - Special Hazard

Under the 704 system, a “W”’ with a slash through it irdicates that no
water shoul "eused. An “OX"” indicates that the material is an oxidizer,
and may incrase the flammability hazard of other materials. There are

some other symbols that may appear in this quadrant, such as:

ALK - This matenal is corrosive to skin and steel, and is a base (alkaline)
material.

ACID - This matenal is corrosive to skin and steel and is an acid
matenal.

‘x‘ - T s matenal is raaioactive.
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Integrating Removal and

Remec’ial Site Assessment

Investigations
Unitec States Office of Direc "'ve 9345.1-6FS
Environmental P1 tection Solid Waste and EPA54u-F-93-038
Agency Emergency Response September 1993
EPA INTEGRATING REMOVAL AND
REMEDIAL SIT_ ASSESSIMENT
INYESTIGATIONS

Office of Emergency and Remedial Response
Hazardous Site Evaluation Division (5204G)+
Quick Reference Fact Sheet

Incr. ased efficiency and shorter response times are the primary
objectives of integrating removal and remedial site assessment
investigations under the Superfund Acceierated Cleanup Modz=l
(SACM). This is based on the assumption that there is dt nlication of
effort between the programs. A critical element of SAC}: is a
continuous and integrated approach to assessing sites. Th~ concept of
integrating removal and remedial site assessment activities was
introduced in Assessing Sites Under SA” M—Interim Guidance
(OSWER Publication 9202 1-051, Volume }, Number 4, December
1592). This fact sheet exs .ines areas of w.uplication and key
differences berween the two types of investigations, and describes
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some approaches for inte, i ...1g assessments. The primary audience
for this information is th sie assessment community which includes
EPA On-Scene Coordinators (OSCs) and Site Assessment Managers
(SAMs), their counterparts in state or other federal agencies, and
assessment contractors.

REMOVAL ASSESSMENTS AND REMEDIAL SITE
ASSESSMENTS

Figure 1 illustrates traditional assessment activities of the removal and
remedial programs prior to SACM. Typically, when EPA is notified of
a possible release (under CERCLA Section 103), the removal program
determines whether there is a need for emergency response by EPA. If
a response is deemed necessary, an OSC and/or a removal program
contractor will visit the site. If circumstances allow, a file and
telephone investigation should be initiated prior to the site visit. The
OSC may decide to take samples during this initial visit or may
postpone samnling. EPA can initiate a removal action at any point in
the assessmeu: process. if the OSC determines that the site does not
warrant a removal action, he may refer the site to remedial site
assessment or the State for further evaluation, or recommend no further
federal response action.

The remedaal site assessment process is similar to that of the removal
program. Once a site has been discovered and entered into the
CERCLIS data base, the SAM directs that a preliminary assessm.ent
(PA) be performed at the site. The focus of YA data collection is the
set of Hazard i inking System (HRS; factors that can be obtained
without samp!” ; (e.g., population within ¥ mile). The PA includes a
file and teleph. 1e investigation, as well as a site visit (the PA
reconnaissance, or “recon’’). The PA recon differs from the typical
removal site visit because samples are not collected and observation :
are often made from the perimeter of the site (although some Regio. 5
prefer on-site PA recons). From the PA information, the SAM
determines if a site inspection (SI) is needed (i. e., whether the site
could score greater than the 28.5 needed to qualify for inclusion on the
National Priorities List (NPL)). The SI would include sufficient
sampling and other infor 1atior. to allow the SAM to determine
whether the score is above 28.5. Even in cases where SI data are
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adequate for this decision, it may be necessary to conduct an expanded
site inspection (ESI) to obtain legally defensible documentation.

In general, the remedial siie assessment process is more structured than
the removal assessment and operates on a less intensive schedule. The
remedial site assessment process is focused on collecting data for the
HRS, while Removal assessments are based on whether site conditions
meet National Contingency Plan (NCP) criteria for a removal action.

INTEGRATING ASSESSMENT : ACTIVITIES

While there are differences in objectives between removal and remedial
1ssessments (i.e., NCP removal criteria versus HRS ', many of the same
facto ; are important to both programs: the potential for human
exposure through drinking water, soils, and air pollution; and threats to
sensitive environments such as wetlands. Similarities in the activities
required by both assessments--telephone and file investigations, site
visits or PA recons, removal or SI sampling visits—suggest that the
activities can be consolidated. The challenge of integrating
assessments is to organize the activities to enhance efficiency.

The basic goals of an integrated assessment program under SACM are:
e Eliminate duplication of effort.

* Expedite the process. At a minimum, avoid delays ..r time-critical
removal actions or early actions (see Early Action and Long-Term
Action Under SACM-- [Interim Guidance, OSWER Publication
9203.1 - 051, Volume 1, Number 2, December 1992, for details on
early and long-term actions).

¢ Minimize the number of site visits and other steps in the process.
*  Collect only the data needed to assess the site appropriately.

The last point is critical to enhancing e‘ficienc: since not all sites need
to be assessed in depth for both removal and re:nedial purposes.

Integrating assessments does not mean simply :dding together the
elements of both assessment for all sites—efficient decision points
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must be incorporated into te integration process. The elements
deemed necessary for an integrated assessment depend on the
particular nesds of a specific site and could involve similar, additional,
or slightly different activities from traditional removal or remedial site
assessments.

Figure 2 shows an approach for integrating the two assessments and
indicates ways to eliminate unnecessary data collection. The most
important features of the approach are the combined notification/site
discovery/screening function; the single site visit for both programs:
phased file searches as appropriate; and integrated sample planning and
inspection. This approach is detailed below.

Notification/Site Discovery/Screening

This “one door” notification process is a combination of the current
removal and remedial program notification/discovery. All remedial
and removal program discovered sites are screened for possible
emergency response. The screening step would determine whether
there is time r a file search prior to the initial site visit.
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